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EXECUTIVE  SUMMARY 

Water  quality  guidelines  for  dichloro-,  trichloro-,  and 
tetrachloroethanes  and  ethylenes  were  developed.   The 
recommended  guidelines  for  the  protection  of  aquatic  life  as 
well  as  the  key  data  for  each  of  the  eight  substances 
considered  are  presented  in  the  table  below. 

Guidelines  were  derived  from  information  acquired  through  an 
extensive  search  of  the  recent  literature,  and  by  following 
the  guideline  development  process  recently  refined  by  the 
Ontario  Ministry  of  the  Environment  and  Energy  (see  MOE 
1992) .   The  physical-chemical  properties,  aquatic  toxicity, 
taste  and  odour  characteristics,  and  bioaccumulation  factors 
of  each  compound  were  considered  in  the  development  of  the 
guideline  values. 

Available  information  for  the  compounds  examined  was 
lacking;  thus,  indicating  the  need  for  expanded  research  in 
toxicity  testing  using  a  variety  of  aquatic  organisms. 
Specific  research  needs  are  identified  in  Chapter  11. 


Lowest  Effect 

Odour 
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Test 

Concentration 

Threshold 
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Compound 

Organism 

(nig/L)    ■ 

(xOJ  mg/L) 

• 

Endpoint 

(mg/L) 

1,1-Dichloroethane 

Guppy 

202 

- 

Lethality 

0.2 

1,2-DichIoroethane 

Leopard  Frog 

4.4 

10 

Hatch 

0.1 

l,:,2-Trichloroethane 

Fathead  Minnow 

14.8 

2S 

Growth 

0.8 

1,1,2,2-Tetrachloroethane 

Fathead  Minnow 

4.0 

Z5 

Growth 

0.07 

1,1-Dichloroethylene 

Daphnia 

11.6 

- 

Lethality 

0.04 

1,2-DichloroethyIene 

Bluegill  Sunfish 

140 

_ 

Lethality 

0.2 

(cis  &  trans) 

Trichloroethylene 

Brook  Trout 

1.96 

0.25 

Growth 

0.02 

Tetrachloroethylene 

Daphnia 

1.11 

0.15 

Growth 

0.05 

PREFACE 

Provincial  Water  Quality  Objectives  and  Guidelines  (PWQO/Gs) 
are  numeric  or  narrative  criteria  intended  to  protect  all 
life  stages  of  aquatic  organisms  for  indefinite  exposures 
and/or  to  protect  recreational  uses  of  water.   PWQO/Gs   for 
recreational  uses,  including  swimming,  are  currently  based 
on  microbiological  and  aesthetic  considerations.   The 
potential  for  harmful  effects  from  exposure  to  chemical 
substances  during  recreational  uses  is  unknown  at  present, 
but  will  be  considered  when  scientific  information  becomes 
available.   Ontario  Drinking  Water  Objectives  and  sport  fish 
consumption  guidelines  are  also  considered  in  protection  of 
human  health.   PWQO/Gs  represent  a  desirable  water  quality 
for  the  protection  of  designated  uses  of  surface  waters  in 
Ontario.  Objectives/guidelines  do  not  take  into  account 
analytical  detection  or  quantification  limits,  treatability 
or  removal  potential,  socio-economic  factors,  natural 
background  concentrations,  or  potential  transport  of 
contaminants  among  air,  water  and  soil.   These  factors  are 
considered  in  policies  and  procedures  which  govern  the  uses 
of  PWQO/Gs,  contained  in  the  booklet.  Water  Management 
(1984),  which  deals  with  all  aspects  of  Ontario's  water 
management  policy. 

The  process  for  deriving  these  criteria  is  detailed  in 
Ontario's  Water  Quality  Objective  Development  Process  1992. 
The  toxicology  literature  is  reviewed  for  all  of  the 
following  areas:  aquatic  toxicity,  bioaccumulation, 
mutagenicity  and  aesthetic  considerations.   The  final 
Objective/Guideline  is  based  on  the  lowest  effect 
concentration  reported  for  any  of  these  factors  on  aquatic 
organisms  as  well  as  taste  and  odour  considerations  of  the 
water. 

Where  there  are  reliable  and  adequate  data,  an  Objective  is 
developed  using  a  safety  factor.   Where  there  are  fewer 
data,  a  Guideline  is  developed  using  an  "uncertainty 
factor".   The  size  of  the  uncertainty  factor  reflects  the 
quality  and  quantity  of  data  available  and  the  potential  of 
the  material  to  bioaccumulate. 

PWQO/Gs  are  used  to  designate  surface  waters  of  the  Province 
which  should  not  be  further  degraded.   They  are  also  used  in 
receiving  water  discharge  assessments  and  may  be  included  in 
Certificates  of  Approval  which  are  issued  to  regulate 
effluent  discharges.   Where  better  water  quality  is  required 
to  protect  other  beneficial  uses  of  the  environment  in  a 
given  location,  appropriate  criteria  and  factors,  including 
public  health  considerations,  are  taken  into  account. 
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1.0  INTRODUCTION 

The  chlorinated  ethanes  and  ethylenes  are  neutral  organics 
which  do  not  dissociate  in  water.   They  are  classified  as 
belonging  to  the  general  chemical  group  entitled  halogenated 
hydrocarbons . 

Chlorinated  ethanes  and  ethylenes  are  based  on  a  simple 
hydrocarbon  skeleton,  ethane  or  ethylene,  respectively,  with 
one  or  more  of  the  hydrogen  atoms  replaced  by  a  chlorine 
atom.   There  are  nine  congeners  in  the  chloroethane  group 
which  includes  monochloroethane,  two  isomers  for  each  of 
dichloro-,  trichloro-,  and  tetrachloroethane, 
pentachloroethane  and  hexachloroethane.   Six  chloroethylene 
compounds  are  possible  and  include  monochloroethylene  (vinyl 
chloride) ,  three  isomers  of  dichloroethylene, 
trichloroethylene,  and  tetrachloroethylene. 

As  is  the  case  with  most  congeneric  series  of  substituted 
organic  chemicals  the  properties  of  these  compounds  vary 
with  the  number  and  position  of  the  substituents  (chlorine 
atoms  in  this  case)  attached  to  the  basic  carbon  root.   The 
toxicity  of  these  compounds,  as  measured  by  the  water-borne 
level  producing  the  toxic  biological  response,  generally 
increases  with  the  increasing  number  of  chlorine  atoms 
attached  (U.S.  EPA  1980c).   Several  of  the  chlorinated 
ethanes  and  ethylenes  are  known  or  possible  mammalian 
carcinogens  and  all  are  considered  to  be  mildly  toxic 
(CESARS  1989) .   The  U.S.  Environmental  Protection  Agency  has 
classified  1 , 2-dichloroethane,  trichloroethylene,  and 
tetrachloroethylene  as  probable  human  carcinogens  and  1,1- 
dichloroethane,  1, 1, 2-trichloroethane,  1,1,2,2- 
tetrachloroethane,  and  1, 1-dichloroethylene  as  possible 
human  carcinogens  (IRIS  1992) . 

The  scope  of  this  document  was  limited  to  di-,  tri-,  and 
tetrachlorinated  ethanes  and  ethylenes.   These  substances 
were  all  identified  as  priority  substances  present  in  MISA 
industrial  point  source  discharges.   Three  other  priority 
compounds  in  this  family  are  being  evaluated  separately: 
vinyl  chloride,  1, 1, 1-trichloroethane  and  hexachloroethane. 

1.1   Sources  of  Chlorinated  Ethanes  and  Ethylenes  in  the 
Environment. 

Chlorinated  ethanes  and  ethylenes  may  enter  the  environment 
from  discharges  or  spills  associated  with  its  production, 
use,  storage,  transportation  and  disposal.   Both  chlorinated 
ethanes  and  ethylenes  are  produced  through  direct 
chlorination  or  oxychlorination  of  hydrocarbon  feedstocks 
(U.S.  EPA  1980b) . 


Chlorinated  ethanes  and  ethylenes  are  particularly  valued 
for  their  use  in  the  manufacture  of  vinyl  chloride, 
plastics,  textiles  and  other  organochlorines  (U.S.  EPA 
1980a) .   Their  use  is  attributed  to  their  low  cost  and 
effectiveness  as  a  solvent,  decreasing  agent,  fumigant  and 
cutting  fluid  (U.S.  EPA  1980a, b,c).   1 , 1-dichloroethylene  is 
used  for  the  production  of  polyvinylidene  chloride  which  is 
used  in  the  manufacture  of  wrapping  films  (ATRG  1988) .   It 
is  estimated  that  over  80%  of  the  dry  cleaning  industry  in 
North  America  use  tetrachloroethylene  as  their  primary 
cleaning  solvent  (Keil  1979) . 

In  1988,  approximately  3.0  kilotonnes  of  trichloroethylene 
was  imported  into  Canada  of  which  2.9  kilotonnes  was  used 
for  metal  cleaning  (CPI,  1992) .   There  is  no  longer  a 
Canadian  manufacturer  of  trichloroethylene  or  1,1,2,2- 
tetrachloroethane,  although  1 , 1 , 2 , 2-tetrachloroethane  may  be 
found  as  an  intermediate  in  the  manufacture  of  chlorinated 
solvents  (CPI  1992).   Total  production  of  1, 2-dichloroethane 
in  Canada  in  1988  was  approximately  800  kilotonnes,  of  which 
700  kilotonnes  was  used  for  vinyl  chloride  production  and  3 
kilotonnes  was  used  as  an  antiknock  additive  in  leaded  fuel. 
Additional  uses  included  cleaning  solutions  and  solvents 
(Moore  et  al.  1991) . 

Information  concerning  the  use  of  these  compounds  in  Ontario 
is  limited.   However,  the  pattern  of  use  can  be  determined 
from  surveys  of  industrial  waste  streams.   The  major 
releases  of  chlorinated  ethanes  and  ethylenes  are  to  the 
atmosphere  (70-90%),  landfills  (10-30%)  and  wastewaters  (a 
few  percent)  based  on  disposal  patterns  in  the  U.S.A.  (ATSDR 
1988).   Atmospheric  emissions  are  expected  from  industries 
using  these  chemicals  by  way  of  process  and  fugitive 
emissions  and  evaporation  from  wastewater  streams.   Also,  it 
is  anticipated  that  process  residues  and  sludges  containing 
these  chemicals  may  enter  landfills. 

Chlorinated  ethanes  and  ethylenes  have  been  detected  in  the 
effluents  of  various  industries  monitored  in  Ontario  under 
the  MISA  (Municipal  and  Industrial  Strategy  for  Abatement) 
Program.   These  industries  were  associated  with  the  Pulp  and 
Paper  sector  (particularly  the  de-inking  subcategory) ,  the 
Organic  Chemical  Manufacturing  (OCM)  sector,  and  the 
Petroleum  sector. 

Concentrations  found  in  the  Pulp  and  Paper  sector  effluents 
discharged  to  surface  waters  ranged  from  non-detectable  to: 
20.4  ug/L  for  1 , 1-dichloroethane,  55  ug/L  for  1,1- 
dichloroethylene,  16.8  ug/L  for  1, 2-dichloroethane,  16.8 
ug/L  for  trans-1, 2-dichloroethylene,  22.8  ug/L  for  1,1,2- 
trichloroethane,  33.3  ug/L  for  trichloroethylene,  14.4  ug/L 
for  1, 1, 2 , 2-tetrachloroethane,  and  8.6  ug/L  for 


tetrachloroethylene.   These  inputs  were  found  in  the 
vicinity  of  St.  Catharines,  Trenton,  Marathon  (Lake 
Superior),  Fort  William,  and  Iroquois  Falls. 

In  the  Petroleum  sector,  1 , 1-dichloroethylene,  1,1- 
dichloroethane  and  1, 2-dichloroethane  were  detected  in 
approximately  10%  of  the  effluent  samples  collected  and 
1, 1, 2-trichloroethane  was  detected  in  about  3%  of  the 
samples  collected.   Maximum  concentrations  ranged  from  0.3 
to  2.2  ug/L  indicating  inputs  to  the  St.  Clair  River  near 
Sarnia,  Lake  Erie  near  Nanticoke,  and  Lake  Ontario  near 
Oakville. 

In  the  Organic  Chemical  Manufacturing  Sector,  1,1- 
dichloroethane,  1 , 2-dichloroethane,  1 , 1 , 2-trichloroethane, 
1, 1, 2 , 2-tetrachloroethane,  1, 1-dichloroethylene,  trans-1,2- 
dichloroethylene,  trichloroethylene,  and  tetrachloroethylene 
were  detected  in  the  effluents  indicating  inputs  to  the  St. 
Clair  River  at  Sarnia,  the  Welland  River  at  Thorold,  Lake 
Ontario  at  Millhaven  and  Kingston,  and  the  St.  Lawrence 
River  at  Maitland  and  Cornwall.   Although  most  effluent 
concentrations  were  about  1  ug/L  or  less,  concentrations  of 
1, 2-dichloroethane,   trichloroethylene,  and 
tetrachloroethylene  were  found  as  high  as  13.4  ug/L,  8.6 
ug/L,  and  38.5  ug/L,  respectively. 

In  a  1987  study  of  37  municipal  water  pollution  control 
plants  (WPCPs) ,  the  maximum  concentrations  of 
trichloroethylene,  tetrachloroethylene,  1,1- 
dichloroethylene,  and  cis-1, 2-dichloroethylene  found  in 
discharged  effluents  were  420,  380,  110  and  5  ug/L, 
respectively  (Environment  Ontario  1988) .   Maximum 
concentrations  of  1, 2-dichloroethane  and  1, 1-dichloroethane 
were  40  and  8  ug/L,  respectively.   1, 1, 2-trichloroethane  was 
not  detected  in  any  waste  stream  at  the  detection  limit  of  5 
ug/L.   In  addition,  tetrachloroethylene  and 
trichloroethylene  were  detected  in  treated  sludges  at 
maximum  concentrations  of  about  3  mg/kg  and  1  mg/kg, 
respectively.   No  information  was  available  for  trans-1,2- 
dichloroethylene.   These  37  WPCPs  accounted  for 
approximately  74  percent  of  the  total  Ontario  flow  of 
municipal  wastewaters. 

1.2   Environmental  Fate  and  Properties 

The  physical  and  chemical  properties  of  the  chlorinated 
ethanes  and  ethylenes  being  considered  in  this  report  are 
given  in  Appendix  B.   All  of  these  substances  are  liquid  at 
room  temperature.   The  chlorinated  ethanes  have  water 
solubilities  ranging  from  2900  mg/L  to  9200  mg/L.   The 
chlorinated  ethylenes  have  water  solubilities  varying  from 
150  mg/L  for  tetrachloroethylene  to  3500  for  1,2- 


dichloroethylene.   All  the  chlorinated  ethanes  and  ethylenes 
have  Henry's  Law  constants  of  greater  than  lO"*  atm-mVniol 
and  are  expected  to  be  highly  volatile  from  surface  water. 

Howard  (1989,  1990)  reports  that  the  primary  fate  of 
chlorinated  ethanes  and  ethylenes  in  water  is  loss  through 
volatilization.   Reported  half-lives  due  to  volatilization 
are: 


1, 1-dichloroethane 


1 , 2-dichloroethane 

1 , 2-dichloroethylene 
(cis/trans) 

1,1,2, 2-tetrachloro- 
ethane 


24-32  hours  (river) ;  5-9  days  (pond 
or  lake) 

4  hours  (river) ;  10  days  (lake) 

3  hours  (river) 

6.3  hrs  (river);  3.5  days  (pond) 


1, 1-dichloroethylene   1  to  6  days 
trichloroethylene      minutes  to  hours 


tetrachlorethylene 


3  hrs  to  14  days  (river,  lake  or 
pond) . 


Hydrolysis  was  only  significant  for  1,1,2,2- 

tetrachloroethane,  where  half -lives  at  2  5''C  were  1  day  at  pH 
9  and  111  days  at  pH  7,  indicating  faster  hydrolysis  in  more 
alkaline  solutions  (Howard  1990) .   Based  on  theoretical 
considerations  and  experimental  results,  other  fate  pathways 
such  as  biodégradation,  adsorption  to  sediment,  or 
bioconcentration  are  estimated  to  be  very  low  or 
insignificant  (ATSDR  1988) .   Log  Kows  (octanol-water 
partition  coefficients)  ranged  from  0.73  to  3.78  (Appendix 
B). 

If  released  into  soil,  these  compounds  are  expected  to 
partially  leach  into  the  subsurface  and  groundwater,  and  to 
partially  volatilize  (ATSDR  1988) .   From  the  limited  data 
available  biodégradation  under  aerobic  or  anaerobic 
conditions  in  soil  or  groundwater,  will  be  very  slow,  at 
best.   Volatilization  may  not,  however,  be  a  viable  process 
for  substances  already  transported  in  groundwaters  by 
leaching.   Hence,  in  subsurface  regions  where  volatilization 
is  not  viable,  these  compounds  may  be  relatively  persistent. 

In  the  atmosphere,  the  dominant  removal  process  for 
chlorinated  ethanes  and  ethylenes  is  expected  to  be 
oxidation  by  photochemically  generated  hydroxyl  radicals 


(ATSDR  1988) .   The  estimated  half-lives  for  photochemical 
oxidation  of  1 , 1 , 2-trichloroethane,  1,1,2,2- 

tetrachloroethane,  trichloroethylene  and  tetrachloroethylene 
are  49,  53,  7  and  96  days,  respectively.   1 , 2-dichloroethane 
has  an  estimated  lifetime  of  1  to  4  months  in  the 
atmosphere.   Removal  should  also  occur  through  wash-out  by 
precipitation  and  long  range  transportation  may  occur. 

Chlorinated  ethanes  and  ethylenes  have  been  detected 
throughout  North  America  in  sewage  treatment  plant  effluents 
which  include  inputs  from  municipalities  and  industries, 
industrialized  river  basins,  groundwater,  soil  (in  hazardous 
waste  sites),  and  air  (Howard  1989,  1990;  ATSDR  1988;  ATRG 
1989;  U.S.  EPA  1979).    Trichloro-  and  tetrachloroethylenes 
have  been  detected  in  foodstuffs,  drinking  water,  rainwater 
and  marine  organisms  (Howard  1990;  ATSDR  1988;  U.S.  EPA 
1980c) .   Despite  their  widespread  presence,  ambient  levels 
of  most  chlorinated  ethanes  and  ethylenes  remain  low  due  to 
photooxidation  in  air,  moderate  water  solubility  and  high 
volatility  from  water  and  soil  (U.S.  EPA  1979,  1980a). 

Concentrations  of  chlorinated  ethylenes  found  in  the  water 
bodies  of  Ontario  are  generally  less  than  1  ug/L  (Table 
1.1),  and  detectable  levels  are  most  prevalent  in 
industrialized  areas  of  the  Great  Lakes  basin  (Kaiser  et  al. 
1983;  Kaiser  and  Comba  1983;  Kaiser  and  Valdmanis  1979). 
1, 2-dichloroethane  was  not  found  above  the  detection  limit 
of  0.08  ug/L  in  the  heavily  industrialized  Detroit,  St. 
Clair,  Niagara,  and  St.  Lawrence  watersheds  (Kaiser  and 
Comba,  1983,  1986a,  1986b;  Comba  and  Kaiser  1985;  Lum  and 
Kaiser  1986) . 

As  part  of  the  Ontario  Drinking  Water  Surveillance  Program 
which  includes  raw  water  samples  collected  from  surface 
waters  from  urbanized  or  industrialized  areas  and  the  "Areas 
of  Concern"  located  throughout  the  Great  Lakes  basin,  only 
tetrachloroethylene  and  1, 1-dichloroethane  were  detectable 
at  a  few  sites  and  the  maximum  levels  found  were  0.2  and  0.1 
ug/L,  respectively  (MOE  unpublished  data,  1991) .   The 
detection  limits  for  the  other  chlorinated  ethanes  and 
ethylenes  were  0.1  or  0.05  ug/L. 


Table  1.1.   Ambient  Water  Levels  of  Chlorinated  Ethylenes 
found  in  Ontario. 


Chemical 


tetrachloroethylene 
tetrachloroethylene 
tetrachloroethylene 
tetrachloroethylene 
tetrachloroethylene 
tetrachloroethylene 
tetrachloroethylene 

trichloroethylene 
trichloroethylene 
trichloroethylene 
trichloroethylene 
trichloroethylene 
trichloroethylene 
trichloroethylene 


Mean 

Ref 

Location 

Cone. 
(ug/L) 

No. 

Niagara  R.  (FE) 

0.068 

1 

Niagara  R.  (NOTL) 

0.093 

1 

Niagara  R.  (FE) 

0.2681 

2 

Niagara  R.  (NOTL) 

0.7679 

2 

St.  Clair  River 

1.5 

3 

Lake  St.  Clair 

0.473* 

4 

Lake  Ontario 

0.59' 

5 

Niagara  R. 

0.011' 

5 

L.  Ontario 

0.033' 

5 

L.  Erie 

0.02 

6 

L.  St  Clair 

0.036' 

4 

St.  Clair  R. 

0.023' 

4 

Welland  R. 

0.300' 

7 

St.  Lawrence  River 

0.072 

8 

1.  Niagara  River  Data  Interpretation  Group  1990, 

2.  Niagara  River  Data  Interpretation  Group  1988. 

3.  Environment  Ontario  1991. 

4.  Kaiser  and  Comba  1986b. 

5.  Kaiser  et  al.  1983. 

6.  Kaiser  and  Valdmanis  1979. 

7.  Kaiser  and  Comba  1983. 

8.  Lum  and  Kaiser  1986. 


-  maximum  concentration  reported 
FE  -  Fort  Erie 
NOTL  -  Niagara  on  the  Lake 


2.0  1 / 1-DICHLOROETHANE 

2.1  Toxicity  to  Aquatic  Organisms  (See  Appendix  C  and  D) 

2.1.1  Acute  Toxicity  to  Fish 

Acute  toxicity  data  for  this  compound  are  very  limited. 
Konemann  (1981)  examined  the  acute  toxicity  of  this  compound 
on  fish.   Two  to  three  month  old  guppies  (Poecilia 
reticulata)  were  exposed  to  1, 1-dichloroethane  for  7  days  in 
a  static  renewal  test.   The  resulting  LC50  (median  lethal 
concentration)  for  this  compound  was  2  02  mg/L. 

2.1.2  Acute  Toxicity  to  Invertebrates 

No  information  was  found  in  the  literature. 

2.1.3  Chronic  Toxicity  to  Fish 

No  information  was  found  in  the  literature. 

2.1.4  Chronic  Toxicity  to  Invertebrates 
No  information  was  found  in  the  literature. 

2.1.5  Toxicity  to  Plants 

No  information  was  found  in  the  literature. 

2.2  Bioaccumulation/Bioconcentration 


Due  to  its  relatively  low  octanol/water  partition 
coefficient  (See  Appendix  B)  it  is  unlikely  that  1,1- 
dichloroethane  represents  a  significant  bioconcentration 
problem. 

Konemann  (1981)  estimated  the  log  Kow  of  1, 1-dichloroethane 
to  be  1.92.   The  LOG?  database  of  Pomona  College  has  chosen 
a  value  of  1.48  as  the  best  estimate  (TDS  1989a).   Using 
this  value  with  Mackay ' s  (Mackay  1982)  log  Kow-BCF 
relationship,  and  assuming  an  aquatic  organism  of 
approximately  10%  lipid,  produces  an  estimated 
bioconcentration  factor  of  3.0. 

There  are  no  observed  bioconcentration  factors  to  compare  to 
this  estimated  value.   However,  the  predicted  value  of  3  is 


near  to  the  value  of  2  observed  by  Veith  et  al .  (1980)  for 
1 , 2-dichloroethane  in  bluegill  sunfish. 

2.3     Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

No  information  was  found  in  the  literature. 


3.0  1,2-DICHLOROETHANE 

3.1  Toxicity  to  Aquatic  Organisms  (See  Appendix  C  and  D) 

3.1.1   Acute  Toxicity  to  Fish 

Acute  toxicity  testing  has  been  conducted  for  a  number  of 
fish  species.   Primary  toxicity  data  is  restricted  to 
studies  of  the  fathead  minnow,  Pimephales  promelas. 

Geiger  et  al .  (1985)  used  a  continuous  flow  system  to 
determine  the  LC50  of  this  compound  under  carefully 
monitored  conditions.   The  96-hour  LC50  for  fatheads  exposed 
to  1, 2-dichloroethane  was  136  mg/L. 

Walbridge  et  al .  (1983)  also  examined  the  acute  toxicity  of 
this  compound  on  fathead  minnows.   A  continuous  flow  system 
was  employed  for  this  investigation.   Test  organisms  were 
30-35  days  old.   The  96-hour  LC50  was  116  mg/L.   LC50's 
calculated  at  24,  48  and  72  hours  were  141,  118  and  116 
mg/L,  respectively. 

Secondary  toxicity  data  for  fish  include  the  bluegill 
(Lepomis  macrochirus) ,  guppy  (Poecilia  reticulata) , 
threespine  stickleback  (Gasterosteus  aculeatus)  and  the 
golden  orfe  (Leuçisçus  idus)  as  test  organisms. 

Buccafusco  et  al.  (1981)  determined  the  96-hour  LC50  for 
this  compound,  using  young-of-the-year  (YOY)  bluegills,  to 
be  430  mg/L.   Test  results  ranged  from  230-710  mg/L.   The 
study  noted  that  at  least  a  portion  of  the  chemical  was 
undissolved  during  the  investigation. 

Dawson  et  al.  (1975/77)  also  used  bluegill  sunfish  for 
toxicity  testing.   The  LC50  for  this  compound,  at  an 
exposure  period  of  4  days  under  static  test  conditions,  was 
550  mg/L. 

Konemann  (1981)  examined  the  toxicity  of  1, 2-dichloroethane 
on  guppies  2-3  months  old  in  a  static  renewal  system  for  a 
period  of  7  days.   The  LC50  for  this  species  was  106  mg/L. 

The  Stauffer  Chemical  Company  (1974)  conducted  a  toxicity 
assay  of  this  compound  using  0.2-0.4g  threespine  stickleback 
(G.  aculeatus)  as  test  organisms.   Stickleback  were  exposed 
to  a  concentration  series  (23,  100  and  240  mg/L)  for  96 
hours  at  a  test  temperature  of  20-22. 5 °C.   Two  fish 
succumbed  at  a  concentration  of  100  mg/L,  however  remaining 
fish,  at  all  test  concentrations,  survived.   An  LC50  value 
of  >240  mg/L  was  reported. 
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A  study  conducted  by  Juhnke  and  Ludemann  (1978)  evaluated 
the  toxicity  of  this  compound  on  the  European  fish,  the 
golden  orfe  (Leuciscus  idus) .   Test  conditions  were  not 
measured.   A  range  of  LC50  values  was  reported  from  static 
tests  to  be  356-406  mg/L. 

3.1.2  Acute  Toxicity  to  Invertebrates 

Primary  toxicity  data  for  invertebrates  were  reported  by 
both  Call  et  al.  (1983)  and  Richter  et  al.  (1983).   Test 
organisms  were  first  instar  Daphnia  magna  evaluated  under 
fed  and  unfed  conditions.   48-hour  LC50's  for  fed  and  unfed 
Daphnia  were  315  and  268  mg/L,  respectively.   48-hour  EC50's 
(median  effect  concentrations)  for  fed  and  unfed  Daphnia 
were  183  and  155  mg/L,  respectively  (Call  et  al.  1983)  . 

LeBlanc  (1980)  also  used  first  instar  Daphnia  magna  to 
examine  toxicity  of  this  compound.   The  exposure  time  was  2 
days  and  the  resulting  LC50  was  220  mg/L.   Based  on  the  test 
protocol,  this  study  was  considered  as  secondary 
information. 

Bringmann  and  Kuhn  (198  0)  examined  the  toxicity  threshold  of 
1, 2-dichloroethane  to  bacteria  (Pseudomonas  putida)  and 
protozoan  (Entosiphon  sulcatum) .   The  cell  multiplication 
inhibition  test  (determined  turbidimetrically  for  bacteria 
and  using  a  Colter  counter  for  protozoa)  was  applied  to  each 
of  the  test  organisms.   Toxicity  thresholds  for  Pseudomonas 
and  Entosiphon  were  135  and  1127  mg/L,  respectively. 

3.1.3  Chronic  Toxicity  to  Fish  and  Amphibians 

Chronic  toxicity  of  1, 2-dichloroethane  was  examined  using 
the  embryo-larval  development  stage  of  fathead  minnows, 
Pimephales  promelas  by  the  U.S.  EPA  (cited  in  Call  et  al. 
1985) .   After  an  exposure  time  of  32  days,  NOEC  and  LOEC 
values  were  14  and  29  mg/L,  respectively. 

Benoit  et  al.  (1982)  also  examined  the  toxicity  of  this 
compound  to  fatheads.   In  this  study,  the  early  life  stages 
(egg  through  juvenile)  were  assessed.   Fatheads  were  exposed 
to  five  concentrations  of  the  test  compound  for  32  days  at  a 
test  temperature  of  25 °C.   No  effect  was  observed  on  egg 
hatchability,  deformities  or  survival.   A  LOEC  (growth) 
value  of  59  mg/L  was  noted,  causing  a  62%  reduction  in 
weight  gain.   The  NOEC  (growth)  was  29  mg/L. 

Black  et  al .  (1982)  exposed  the  early  life  stages  (freshly 
fertilized  eggs  and  larvae)  of  rainbow  trout  (Oncorhvnchus 
mykiss)  to  nominal  concentrations  of  1 , 2-dichloroethane. 
Exposure  duration  was  an  average  of  23  days  (incubation) 
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plus  four  days  post-hatch  for  a  total  of  27  days. 
Hatchability  of  trout  embryos  was  reduced  to  76%  at  a 
concentration  of  3.49  mg/L  and  61%  at  34.4  mg/L.   LCSO's  for 
the  hatching  and  4-day  post-hatch  stages  were  both  34  mg/L. 

Reid  et  al.  (1982)  examined  the  effects  of  this  compound  on 
the  hatchability  of  coho  salmon  (Oncorhynchus  kisutch)  eggs. 
Eggs  were  exposed  to  concentrations  of  56,  150,  320  and  560 
mg/L  for  21  days  at  a  test  temperature  of  3.0°C  in  a  static 
system.   Complete  mortality  of  eggs  occurred  in  9  and  8  days 
for  the  320  and  560  mg/L  test  concentrations,  respectively. 
Egg  and  alevin  survival  was  100%  at  control  concentrations. 
At  150  mg/L,  54%  of  the  salmon  eggs  hatched  however  100%  of 
the  newly-hatched  embryos  died  within  6  days.   At  the  lowest 
test  concentration  egg  hatch  was  96%  but  embryo  mortality 
was  100%  at  9  days  post-hatch. 

Black  et  al .  (1982)  also  examined  the  toxicity  of  1,2- 
dichloroethane  to  two  amphibians.   The  embryo-larval  stages 
(fertilized  eggs  to  4  days  post-hatch)  of  the  northwestern 
salamander,  Ambystoma  gracile ,  were  assessed  at  a  test 
temperature  of  20.2°C  and  six  concentrations  of  the 
compound.   Exposure  duration  for  this  salamander  was  an 
average  of  9.5  days,  made  up  of  5.5  days  exposure  during 
incubation  and  4  days  post-hatch.   Reduced  hatch  was 
observed  at  concentrations  of  0.99  (77%  of  controls),  2.58 
(55%)  and  21.4  mg/L  (41%).   LCSO's  for  hatching  and  4  days 
post-hatch  were  6.53  and  2.54  mg/L,  respectively.   Similar 
results  occurred  for  toxicity  testing  using  the  leopard 
frog,  Rana  pipiens  as  the  test  animal.   Fertilized  eggs  were 
exposed  for  an  average  of  5.0  days  plus  4  days  post-hatch 
for  a  total  exposure  duration  of  9  days.   Egg  hatch  was 
reduced  to  76%  at  1.07  mg/L,  59%  at  2.69  mg/L  and  31%  at 
21.9  mg/L,   Black  et  al.  (1982)  reported  LC50  values  for 
hatch  and  4-day  post-hatch  stages  of  4.52  mg/L  and  4.40 
mg/L. 

3.1.4  Chronic  Toxicity  to  Invertebrates 

Data  for  chronic  exposure  to  invertebrates  are  limited  to 
one  study  reported  by  Call  et  al.  (1983)  and  Richter  et  al. 
(1983) .   Daphnia  magna  were  exposed  to  a  range  of 
concentrations  for  a  period  of  28  days  at  a  temperature  of 
20 °C,   Only  the  lowest  concentration  tested  (10.6  mg/L)  had 
no  observable  effect  on  Daphnia  reproduction.   The  NOEC  for 
growth  was  41.6  mg/L.   LOEC  values  based  on  reproduction  and 
growth  were  20.7  and  71.7  mg/L,  respectively  (Call  et  al. 
1983)  . 

3.1.5  Toxicity  to  Plants 

Bringmann  and  Kuhn  (1978)  reported  8-day  toxicity  thresholds 
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for  cell  multiplication  employing  static  systems  and  nominal 
concentrations.   The  toxicity  thresholds  were  determined  as 
105  mg/L  and  710  mg/L,  for  Microcystis  aeruginosa  and 
Scenedemus  qxiadricauda ,  respectively. 

3  . 2     Bioaccumulation/Bioconcentration 

Due  to  the  relatively  low  octanol/water  partition 

coefficient  (See  Appendix  B)  it  is  unlikely  that  1,2  - 

dichloroethane  represents  a  significant  bioconcentration 
problem. 

The  estimates  of  the  log  Kow  of  1 , 2-dichloroethane  range 
from  1.45  to  1.76.   The  LOGP  database  of  Pomona  College  has 
chosen  a  value  of  1.48  as  the  best  estimate  (TDS  1989a) . 
Using  this  value  with  Mackay's  (Mackay  1982)  log  Kow-BCF 
relationship,  and  assuming  an  aquatic  organism  of 
approximately  10%  lipid,  produces  an  estimated 
bioconcentration  factor  of  3.0. 

Veith  et  al..  (1980)  examined  the  bioconcentration  potential 
of  this  chemical  in  bluegill  sunfish  (0.37-0.94  g)  in  a  14- 
day  test.  The  BCF  was  approximately  2  and  the  half-life  of 
elimination  was  estimated  to  be  about  0.5  days.  This  is  in 
good  agreement  with  the  estimated  value  and  supports  the 
fact  that  1 , 2-dichloroethane  is  unlikely  to  bioconcentrate 
to  a  great  degree. 

3  .  3     Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

Verschueren  (1983)  reported  a  water  odour  threshold  of  20 
mg/L.   There  was  no  indication  of  levels  which  were 
associated  with  fish  tainting  problems. 
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4.0  1/1,2-TRICHLOROETHANE 

4.1  Toxicity  to  Aquatic  Organisms  (See  Appendix  C  and  D) 

4.1.1  Acute  Toxicity  to  Fish 

Recent  toxicity  testing  of  this  compound  has  been  conducted 
on  juvenile  flagfish  (Jordanella  f loridae)  (Aquatic  Toxicity 
Research  Group  at  Lakehead  University  (ATRG)  1988) .   A 
continuous  flow  system  was  employed,  water  temperature  was 
held  at  25 °C,  and  chemical  concentrations  were  measured 
periodically  during  the  96-hour  exposure  period.   The  LC50 
calculated  in  this  study  was  45.1  mg/L. 

Walbridge  et  al .  (1983)  examined  the  toxicity  of  1,1,2- 
trichloroethane  to  28  to  32-day  old  fathead  minnows 
(Pimephales   promelas) .   Testing  was  conducted  in  a 
continuous  flow  system  at  25°C.   The  96-hour  LC50  was 
determined  to  be  81.6  mg/L.    These  results  were  also 
reported  by  Broderius  and  Kahl  (1985) . 

Adema  and  Vink  (1981)  used  guppies  (Poecilia  reticulata)  in 
their  toxicity  test  of  this  compound.   Young  guppies, 
exposed  under  controlled  and  measured  conditions,  yielded  a 
24-hour  LC50  of  72  mg/L  and  a  7-day  LC50  of  70  mg/L.   Adult 
guppies  tested  under  similar  conditions  yielded  a  24-hour 
LC50  of  85  mg/L  and  a  7-day  LC50  of  75  mg/L.   Konemann 
(1981)  exposed  2-3  month  old  guppies  for  7  days  and  reported 
an  LC50  of  93  mg/L. 

In  a  static  test,  young-of-the-year  bluegills  (Lepomis 
macrochirus)  were  exposed  for  96  hours  and  an  LC50  of  4  0 
mg/L  was  reported  (Buccafusco  et  al .  1981) . 

4.1.2  Acute  Toxicity  to  Invertebrates 

The  invertebrate  Daphnia  magna  has  been  widely  used  as  a 
test  organism  to  determine  the  acute  toxicity  of  1,1,2- 
trichloroethane.   Call  et  al .  (1983)  determined  lethal  and 
effective  (immobilization)  concentrations  under  controlled, 
static  test  conditions  for  unfed  and  fed  Daphnia.   48-hour 
LC50  values  for  unfed  and  fed  organisms  were  186  and  174 
mg/L,  respectively.   48-hour  EC50  values  for  unfed  and  fed 
Daphnia  were  80.6  and  77.8  mg/L. 

Adema  and  Vink  (1981)  assessed  the  toxicity  of  this  compound 
using  Daphnia  magna  (less  than  1  mm  in  size) .   Chemical 
concentrations  were  measured  and  a  24-hour  LC50  of  43  mg/L 
was  reported. 

Adema  (1978)  utilized  one  and  seven-day  old  Daphnia  magna  in 
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a  static  toxicity  test.   Chemical  concentrations  were 
measured  and  water  temperatures  were  maintained  at  20 °C. 
Daphnia  were  fed,  when  appropriate,  with  a  calculated  number 
of  cells  of  the  algae,  Chlorella  pyrenoidosa .   Exposure 
times  were  24  and  48  hours.   24-hour  LC50  values  for  one-day 
old  Daphnia  were  43  and  44  mg/L  for  fed  and  unfed  organisms, 
respectively.   Similarly,  48-hour  LC50  values  for  these  one- 
day  old  daphnids  were  both  43  mg/L.   24-hour  LCSO's  for 
older  daphnids  (7-days  old)  were  75  mg/L  (fed)  and  70  mg/L 
(unfed).   LCSO's  for  both  the  fed  and  unfed  adult  daphnids 
were  43  mg/L  for  the  48-hour  test  (Adema  1978) . 

Secondary  acute  toxicity  information  was  also  identified  for 
invertebrates.   LeBlanc  (1980)  exposed  Daphnia  magna  (less 
than  24  hours  old)  to  concentrations  of  1,1,2- 
trichloroethane  for  48  hours  in  a  static  system.   The  48- 
hour  LC50  was  18  mg/L  and  the  concentration  yielding  "no 
discernible  effect"  on  the  daphnids  was  1.0  mg/L. 

4.1.3  Chronic  Toxicity  to  Fish 

The  toxic  effects  of  1 , 1, 2-trichloroethane  on  the  embryo- 
larvae  and  larval-juvenile  life  stages  of  flagfish, 
Jordanella  f loridae ,  were  examined  by  the  ATRG  (1988). 
Exposure  duration  was  10  and  28  days,  respectively,  with 
both  tests  conducted  under  identical  laboratory  conditions. 
No  effect  on  percent  hatch  was  noted  at  any  of  the 
concentrations  evaluated  (maximum  =  53.5  mg/L).   Larval 
survival,  however,  was  significantly  reduced  over  the  10-day 
post-hatch  period  at  the  maximum  concentration  (p  <  0.01). 
Larval  mortality  was  90%  at  53.5  mg/L  and  12%  at  18.2  mg/L. 

Exposure  of  larval-juvenile  flagfish  for  28  days  to  a 
similar  series  of  concentrations  had  no  effect  on  fish 
growth.   However,  100%  mortality  occurred  at  the  maximum 
concentration  tested  (LOEC  (mortality)  =  74.8  mg/L) • 

Walbridge  et  al.  (1983)  cited  chronic  toxicity  data  for  this 
compound  to  the  embryo  to  larval  life  stages  of  fathead 
minnows  (Pimephales  promelas) .   Exposure  time  was  32  days. 
Reported  NOEC  and  LOEC  values  were  6.0  and  14.8  mg/L, 
respectively. 

4.1.4  Chronic  Toxicity  to  Invertebrates 

Daphnia  magna  have  been  used  as  test  organisms  by  several 
researchers  for  chronic  toxicity  testing.   Call  et  al . 
(1983)  and  Richter  et  al.  (1983)  reported  test  results  for 
effect  on  growth  and  reproduction.   NOEC  values  for 
reproduction  and  growth  were  2  6.0  and  13.2  mg/L, 
respectively.   Growth  of  adult  daphnids  was  significantly 
reduced  at  concentrations  of  26.0  and  41.8  mg/L.   A  highly 
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significant  (p<0.01)  reduction  in  reproductive  success 
occurred  at  the  maximum  concentration  of  41.8  mg/L  (Call  et 
al.  1983) . 

Adema  and  Vink  (1981)  conducted  chronic  tests  of  1,1,2- 
trichloroethane  with  small  Daphnia  magna  (1  mm)  for  a  period 
of  21  days.   Reported  results  were  an  LC50  of  40  mg/L,  an 
EC50  (reproduction)  of  32  mg/L  and  a  NOEC  (reproduction  and 
mortality)  of  18  mg/L. 

Adema  (1978)  reported  a  21  day  NOEC  (mortality)  of  32  mg/L 
for  Daphnia  magna  with  1 , 1 , 2-trichloroethane.   The 
corresponding  NOEC  (reproduction)  was  18  mg/L. 

Adema  and  Vink  (1981)  exposed  two  species  of  molluscs  to 
1, 1, 2-trichloroethane.   The  first  cleavage  stage  of  the  eggs 
of  the  mollusc,  Lymnaea  stagnalis ,  were  exposed,  under 
renewal  conditions  with  measured  concentrations.   The  96- 
hour  LC50  was  170  mg/L.   Juveniles  of  this  mollusc  were  also 
assessed  under  the  same  testing  conditions.   The  96-hour 
LC50  for  juveniles  was  58  mg/L.   Juvenile  life  stages  of 
Lymnaea  were  also  exposed  to  the  compound  for  16  days.   EC50 
(morphology  and  hatch)  and  NOEC  (morphology  and  hatch) 
values  were  36  and  10  mg/L,  respectively.   Adema  and  Vink 
(1981)  also  examined  the  toxicological  effect  of  1,1,2- 
trichloroethane  on  the  adult  development  stage  of  the 
mollusc,  Dreissena  polymorpha.   Test  organisms  were  exposed 
for  4,  7,  and  15  days  and  corresponding  LC50's  were  320, 
190,  and  140  mg/L,  respectively. 

4.1.5   Toxicity  to  Plants 

The  alga,  Chlorella  pyrenoidosa.  was  tested  for  the 
toxicological  effect  of  1, 1 , 2-trichloroethane  (Adema  and 
Vink  1981) .   Chlorella  exposed  for  96  hours  yielded  an  EC50 
(growth)  value  of  170  mg/L. 

4 . 2     Bioaccumulation/Bioconcentration 

Due  to  its  relatively  low  octanol/water  partition 
coefficient  (See  Appendix  B)  it  is  unlikely  that  1,1,2- 
trichloroethane  represents  a  significant  bioconcentration 
problem. 

The  estimates  of  the  log  Kow  of  1, 1 , 2-trichloroethane  range 
from  1.89  to  2.42.   The  LOGP  database  of  Pomona  College  has 
chosen  a  value  of  1.89  as  the  best  estimate  (TDS  1989a). 
Using  this  value  with  Mackay's  (Mackay  1982)  log  Kow-BCF 
relationship,  and  assuming  an  aquatic  organism  of 
approximately  10%  lipid,  produces  an  estimated 
bioconcentration  factor  of  7.8.   This  suggests  that  1,1,2- 
trichloroethane  is  unlikely  to  bioconcentrate  to  a  great 
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degree. 


4.3     Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

Verschueren  (1983)  reported  a  threshold  odour  concentration 
in  water  of  50  mg/L.   There  was  no  indication  of  levels 
which  were  associated  with  fish  tainting  problems. 
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5.0  1,1,2,2-TETRACHLOROETHANE 

5.1  Toxicity  to  Aquatic  Organisms  (See  Appendix  C  and  D) 

5.1.1  Acute  Toxicity  to  Fish 

The  ATRG  (1988)  conducted  a  96-hour  continuous  flow  test 
with  American  flagf ish  (Jordanella  f loridae) .   Water 
temperatures  were  maintained  at  25°  C  and  oxygen 
concentrations  were  greater  than  6.9  mg/L.   Chemical 
parameters  of  the  test  medium  were  measured  prior  to  the 
introduction  of  the  fish  and  every  24  hours  thereafter  until 
the  completion  of  the  test.   The  test  yielded  an  LC50  for 
juvenile  flagf ish  of  18.5  mg/L. 

Walbridge  et  al .  (1983)  investigated  the  toxicity  of  this 
compound  using  fathead  minnows  (Pimephales  promelas) . 
Continuous  flow  tests  were  conducted  with  unreported 
concentrations  in  all-glass  aquaria  with  the  tank  volume 
replaced  more  than  ten  times  per  day.   The  96-hour  LC50 
value  for  1, 1, 2 , 2-tetrachloroethane  was  20.4  mg/L.   Lethargy 
and  anaesthesia  were  exhibited  by  fish  when  exposed  to  this 
compound  or  any  of  the  other  chlorinated  aliphatic  compounds 
tested.   Similarily,  Geiger  et  aj..  (1988)  reported  a  96-hour 
LC50  of  20.3  mg/L  for  fathead  minnows. 

Buccafusco  et  al .  (1981)  performed  a  static  test  utilizing 
young  of  the  year  bluegill  sunfish  (Lepomis  macrochirus) 
which  produced  LC50  values  of  21  mg/L  for  both  24-hour  and 
96-hour  tests. 

Konemann  (1981)  examined  the  acute  toxicity  of  this  compound 
to  the  guppy,  Poecilia  reticulata.   The  tests  were  conducted 
at  22 °C.   Chemical  concentrations  of  the  test  solutions  were 
not  measured.   Exposure  of  2-3  month  old  guppies  to  the 
compound  for  a  period  of  7  days  produced  an  LC50  of  36.9 
mg/L. 

5.1.2  Acute  Toxicity  to  Invertebrates 

Richter  et  al .  (1983)  exposed  fed  and  unfed  first  instar 
Daphnia  magna  (less  than  24  hours  old)  for  48  hours.   LC50s 
for  fed  and  unfed  organisms  were  56.9  and  62.1  mg/L  and 
EC50S  (immobilization)  for  fed  and  unfed  organisms  were  23.0 
and  25.2  mg/L,  respectively. 

LeBlanc  (1980)  also  determined  24  and  48-hour  LCSO's  using 
Daphnia  that  were  less  than  24  hours  old.   LC50  values 
ranged  between  12-24  and  6.8-13  mg/L  with  corresponding 
means  of  18  and  9.3  mg/L  for  the  24-hour  and  48-hour  tests, 
respectively.   A  concentration  of  less  than  1.7  mg/L  was 
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determined  to  have  "no  discernible  effect"  (LeBlanc  1980) . 

5.1.3  Chronic  Toxicity  to  Fish 

The  chronic  toxic  effects  of  1 , 1 , 2 , 2-tetrachloroethane  on 
fish  was  examined  by  the  ATRG  (1988) .   Toxicity  to  two  early 
life  stages  of  the  american  flagfish  (J^  f loridae)  was 
assessed  in  a  continuous  flow  system.   Embryo-larval  stages 
and  larval-juvenile  stages  were  exposed  to  concentrations  of 
the  compound  for  10  and  28  days,  respectively.   Test 
conditions,  and  chemical  concentrations  were  monitored,  and 
test  temperatures  maintained  at  25°C.   For  the  earliest  life 
stages,  the  compound  had  no  effect  on  egg  hatchability 
regardless  of  the  concentration  and  an  LOEC  (survival)  of 
10.6  mg/L  was  found  (p  <  0.01).   The  LOEC  (survival)  for 
larval-juvenile  flagfish  was  11.7  mg/L  (p  <  0.01).   The 
concentrations  tested  had  no  significant  effect  on  growth, 
due  in  part  to  the  large  variability  associated  with  fry 
growth. 

Walbridge  et  al.  (1983)  citing  data  from  the  U.S.  EPA 
laboratory  in  Duluth,  MN  reported  early  life  stage  toxicity 
studies  for  this  compound  using  fathead  minnows  (P. 
promelas) .   NOEC  and  LOEC  values  reported  for  the  embryo- 
larval  stages  were  1.4  and  4.0  mg/L,  respectively.   The 
effect  which  the  LOEC  value  was  based  on  was  not  reported. 

5.1.4  Chronic  Toxicity  to  Invertebrates 

Only  one  chronic  toxicity  study,  reported  by  two  authors 
(Call  et  al.  1983,  Richter  et  al .  1983),  was  identified  in 
the  literature.   In  this  study,  Daphnia  magna  (less  than  1- 
day  old)  were  exposed  to  concentrations  of  1,1,2,2- 
tetrachloroethane  for  a  period  of  28  days.   Test  temperature 
(20''C)  and  chemical  concentrations  were  measured  throughout 
the  experiment.   LOEC  (reproduction)  and  NOEC  values  of  14.4 
mg/L  and  6.85  mg/L  were  reported  by  Call  et  al.  (1983). 


5.1.5   Toxicity  to  Plants 

One  study  assessing  the  toxicological  effect  of  1,1,2,2- 
tetrachloroethane  on  plant  life  was  identified  from  the 
literature.   The  U.S.  EPA  (1980a)  reported  96-hour  EC50s  for 
the  green  algae,  Selenastrum  capr icornutum .   Based  on 
chlorophyll  a  and  cell  numbers,  the  resulting  EC50  values 
were  136  and  146  mg/L,  respectively. 

5 . 2     Bioaccumulation/Bioconcentration 

Due  to  its  relatively  low  octanol/water  partition 
coefficient  (See  Appendix  B)  it  is  unlikely  that  1,1,2,2- 
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tetrachloroethane  represents  a  significant  bioconcentration 

problem. 

The  estimates  of  the  log  Kow  of  1, 1 , 2 , 2-tetrachloroethane 
range  from  2.39  to  3.01.   The  LOGP  database  of  Pomona 
College  has  chosen  a  value  of  2.39  as  the  best  estimate  (TDS 
1989a).   Using  this  value  with  Mackay ' s  (Mackay  1982)  log 
Kow-BCF  relationship,  and  assuming  an  .aquatic  organism  of 
approximately  10%  lipid,  produces  an  estimated 
bioconcentration  factor  of  24.5.   This  suggests  that 
1, 1, 2 , 2-tetrachloroethane  is  unlikely  to  represent  a 
bioconcentration  problem. 

Veith  et  al .  (1980)  examined  the  bioconcentration  potential 
of  this  compound  in  bluegills  (0.37  -  0.94g)  in  a  14-day 
test.   The  BCF  was  8  and  the  half-life  for  elimination  was 
estimated  to  be  less  than  1  day.   This  is  in  reasonable 
agreement  with  the  estimated  value  and  supports  the  fact 
that  1, 1, 2 , 2-tetrachloroethane  is  unlikely  to  bioconcentrate 
to  any  great  degree. 

5.3     Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

The  aquatic  odour  threshold  value  calculated  by  Amoore  and 
Hautalla  (1983)  for  1, 1, 2 , 2-tetrachloroethane  is  in  the 
range  of  0.5  mg/L.   This  calculated  value  is  the  amount  of 
chemical  which  must  be  present  in  water  to  produce  the  air 
odour  threshold  value  in  the  headspace  of  a  stoppered  test 
flask.   This  estimate  is  the  same  as  the  threshold  odour 
concentration  reported  for  this  compound  by  the  American 
Society  for  Testing  and  Materials  (ASTM  1978) .   There  was  no 
indication  of  levels  which  are  associated  with  fish  tainting 
problems. 
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6.0  1,1-DICHLOROETHYLENE 

6.1  Toxicity  to  Aquatic  Organisms  (See  Appendix  C  and  D) 

6.1.1  Acute  Toxicity  to  Fish 

Acute  toxicity  studies  of  this  compound  have  been  conducted 
on  several  fish  species;  however  the  data  of  only  one  study 
were  considered  to  be  primary.   In  this  study  Dill  et  al . 
(1980)  subjected  adult  fathead  minnows  (Pimephales  promelas) 
to  concentrations  of  1 , 1-dichloroethylene  for  4  days  in  a 
continuous  flow  system.   The  resulting  96-hour  LC50  was  108 
mg/L.   A  96-hour  LC50  under  static  conditions  of  169  mg/L 
was  also  calculated 

Buccafusco  et  al.  (1981)  and  Dawson  et  al.  (1975/1977) 
evaluated  the  acute  toxicity  of  this  compound  on  bluegill 
sunfish  (Lepomis  macrochirus) .   Young-of-the-year ,  and  a 
variety  of  size  and  ages,  were  used  in  the  two  studies, 
respectively.   Calculated  96-hour  LCSO's  were  74  mg/L  (range 
57  -  91,  n=2)  (Buccafusco  et  al.  1981)  and  220  mg/L  (Dawson 
et  al .  1975/1977)  .   In  the  latter  study,  bluegill  suirvival 
was  0%  in  5  hours  at  an  exposure  concentration  of  750  mg/L, 
0%  in  8  hours  at  560  mg/L,  0%  within  24  hours  at  320  mg/L, 
and  70%  in  96  hours  at  a  concentration  of  180  mg/L.   The 
final  concentration  of  132  mg/L  had  no  effect  on  bluegill 
survival  (Dawson  et  al.  1975/1977) . 

An  additional  "ancillary"  study  was  conducted  by  Smith  and 
Craig  (1983) .   A  single  intraperitoneal  (ip)  injection  of 
the  compound  was  administered  to  juvenile  rainbow  trout 
(Oncorhynchus  mykiss)  having  an  average  weight  of  35g.   The 
ip  LD50  for  1 , 1-dichloroethylene  was  26.5  mM/kg. 

6.1.2  Acute  Toxicity  to  Invertebrates 

LeBlanc  (1980)  examined  the  acute  toxicity  of  1,1- 
dichloroethylene  on  the  water  flea,  Daphnia  magna,  at 
several  concentrations  over  a  period  of  48  hours.   Test 
organisms  were  less  than  24  hours  old.   LC50  concentrations 
over  the  test  period  ranged  from  62-110  mg/L  with  a  mean  of 
79  mg/L.   A  concentration  of  less  than  2.4  mg/L  was 
determined  to  be  the  upper  limit  having  "no  discernible 
effect"  on  Daphnia . 

Dill  et  al.  (1980)  determined  the  LC50  of  Daphnia  magna, 
exposed  to  the  compound  for  48  hours,  to  be  11.6  mg/L. 

6.1.3  Chronic  Toxicity  to  Fish 

An  embryo-lajTval  test  was  carried  out  with  fathead  minnow. 
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No  adverse  effects  were  observed  at  the  highest  test 
concentration  of  2.8  mg/L  (U.S.  EPA  1978  as  reported  in  U.S. 
EPA  1980d) . 

In  the  study  of  Dill  et  al.   (1980)  a  13-day  LC50  for 
fathead  minnows  of  29  mg/L  was  calculated.   The  incipient 
lethal  level  (LC50)  value  remained  the  same  between  days  7 
and  13.   Loss  of  body  equilibrium  (swimming  disorientation) 
was  the  major  sub-lethal  effect  noted. 

6.1.4  Chronic  Toxicity  to  Invertebrates 
No  information  was  found  in  the  literature. 

6.1.5  Toxicity  to  Plants 

The  U.S.  EPA  (1980a)  reported  96-hour  ECSO's  of  greater  than 
798  mg/L  for  algae  (Selenastrum  capricornutum)  based  on 
chlorophyll  a  and  cell  numbers.   Geyer  et  al.  (1985) 
reported  a  96-hour  EC50  of  410  mg/L  and  a  96-hour  EClO  of 
240  mg/L  for  growth  inhibition  of  green  algae  (Scenedesmus 
subspicatus) . 

6 . 2  Bioaccumulation/Bioconeentration 

Due  to  the  relatively  low  octanol/water  partition 
coefficient  (See  Appendix  B)  it  is  unlikely  that  1,1- 
dichloroethylene  represents  a  significant  bioconcentration 
problem. 

The  estimates  of  the  log  Kow  of  1, 1-dichloroethylene  range 
from  0.73  to  2,13.   The  LOGP  database  of  Pomona  College  has 
chosen  a  value  of  2.13  as  the  best  estimate  (TDS  1989a). 
Using  this  value  with  Mackay ' s  (Mackay  1982)  log  Kow-BCF 
relationship,  and  assuming  an  aquatic  organism  of 
approximately  10%  lipid,  produces  an  estimated 
bioconcentration  factor  of  13.5.   This  suggests  that  1,1- 
dichloroethylene  is  unlikely  to  bioconcentrate  to  a  great 
degree. 

6.3  Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

The  water  dilution  odour  threshold  value  calculated  by 
Amoore  and  Hautalla  (1983)  for  1, 1-dichloroethylene  is  in 
the  range  of  1.5  mg/L.    This  calculated  value  is  the  amount 
of  chemical  which  must  be  present  in  water  to  produce  the 
air  odour  threshold  value  in  the  headspace  of  a  stoppered 
test  flask.   This  is  likely  to  be  a  conservative  estimate  of 
a  level  which  might  cause  water  odour  problems.   Due  to  the 
calculation  procedure  used  in  the  derivation  of  the  odour 
threshold,  this  value  does  not  meet  the  requirements  for  use 
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in  the  guideline  development  process.   There  was  no 
indication  of  levels  which  are  associated  with  fish  tainting 
problems. 
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7.0  1,2-DICHLOROETHYLENE  (CIS  AND  TRANS  ISOMERS) 

7.1  Toxicity  to  Aquatic  Organisms 

Few  researchers  have  investigated  the  toxicity  of  1,2- 
dichloroethylene  to  aquatic  life  (See  Appendix  C  and  D) . 
Only  two  studies  were   identified  in  the  literature  and  were 
both  considered  secondary  in  nature,  based  on  the  study 
protocol . 

7.1.1  Acute  Toxicity  to  Fish 

Buccafusco  et  al .  (1981)  examined  the  acutely  toxic  effects 
of  this  compound  on  bluegill  sunf ish  (Lepomis  macrochirus) ; 
however,  they  did  not  identify  whether  cis-  or  trans-1,2- 
dichloroethylene  was  tested.   Test  organisms  ranging  in  size 
from  0.32  to  1.20  g  were  exposed  in  a  static  system  for  96 
hours.   The  resulting  LC50  value  was  140  mg/L. 

7.1.2  Acute  Toxicity  to  Invertebrates 

LeBlanc  (1980)  examined  the  acute  toxicity  of  trans-1,2- 
dichloroethylene  to  Daphnia  magna.   Daphnia  (less  than  24 
hours  old)  were  exposed  for  up  to  48  hours.   Ranges  of  LC50 
values  were  200-280  mg/L  for  24  hour  and  170-290  mg/L  for  48 
hour  exposures.   Corresponding  mean  LC50  values  were  230 
mg/L  and  220  mg/L,  respectively.   The  "no  discernable 
effect"  concentration  was  less  than  110  mg/L  (LeBlanc  1980) . 

7.1.3  Chronic  Toxicity  to  Fish 

No  information  was  found  in  the  literature. 

7.1.4  Chronic  Toxicity  to  Invertebrates 
No  information  was  found  in  the  literature. 

7.1.5  Toxicity  to  Plants 

No  information  was  found  in  the  literature. 


7  .  2     Bioaccumulation/Bioconcentration 

Due  to  its  relatively  low  octanol/water  partition 
coefficient  (See  Appendix  B)  it  is  unlikely  that  1,2- 
dichloroethylene  represents  a  significant  bioconcentration 

problem. 

The  LOGP  database  of  Pomona  College  has  chosen  values  of 
1.86  and   2.09  as  the  best  estimates  of  Log  Kow  for  the  cis 
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and  trans  isomers,  respectively  (TDS  1989a) .   Using  these 
values  with  Mackay's  (Mackay  1982)  log  Kow-BCF  relationship, 
and  assuming  an  aquatic  organism  of  approximately  10%  lipid, 
produces  estimated  bioconcentration  factors  of  7.2  and  12.3, 
respectively.   This  suggests  that  1, 2-dichloroethylene  does 
not  represent  a  bioconcentration  problem. 

7.3     Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

The  water  dilution  odour  threshold  value  calculated  by 
Amoore  and  Hautalla  (1983)  for  trans  1, 2-dichloroethylene  is 
0.26  mg/L.   This  calculated  value  is  the  amount  of  chemical 
which  must  be  present  in  water  to  produce  the  air  odour 
threshold  value  in  the  headspace  of  a  stoppered  test  flask. 
This  is  likely  to  be  a  conservative  estimate  of  a  level 
which  might  cause  water  odour  problems.   Due  to  the 
calculation  procedure  used  in  the  derivation  of  the  odour 
threshold,  this  value  does  not  meet  the  requirements  for  use 
in  the  guideline  development  process.   No  indication  of 
levels  which  are  associated  with  fish  tainting  problems  were 
found  in  the  literature. 
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8  .  0      TRICHLOROETHYLENE 

8.1     Toxicity  to  Aquatic  Organisms  (See  Appendix  C  and  D) 

8.1.1   Acute  Toxicity  to  Fish  and  Amphibians 

Acute  toxicity  studies  examining  the  effects  of 
trichloroethylene  on  fish  are  numerous,  with  a  large  number 
of  fish  species  used  as  test  organisms.   Toxicity  data  of 
three  studies  in  the  literature  were  considered  primary. 
Five  secondary  acute  toxicity  studies  using  fish  were 
identified. 

The  most  recent  primary  study  was  conducted  by  the  ATRG 
(1988)  using  juvenile  American  flagfish  (Jordanella 
floridae) .   Test  conditions  were  monitored  and  chemical 
concentrations  measured  prior  to,  and  during,  toxicity 
testing.   Flagfish  were  exposed  to  trichloroethylene  for  a 
period  of  96  hours  in  a  continuous  flow  system.   An  LC50 
concentration  of  28.3  mg/L  was  reported. 

Several  researchers  have  undertaken  acute  toxicity  testing 
of  this  compound  using  fathead  minnows  (Pimephales 
promelas) .   Geiger  et  al .  (1985)  conducted  continuous  flow 
tests  with  31-day  old  fatheads  measuring  test  concentrations 
periodically.   The  exposure  period  was  96  hours  at  a 
temperature  of  24.8°C.   The  LC50  value  was  44.1  mg/L. 

Alexander  et  al .   (1978)  also  conducted  96-hour  LC50  tests 
of  fathead  minnows  in  a  continuous  flow  system.   Adult 
fatheads,  having  an  average  weight  of  1.04  g,  were  used. 
Water  temperatures  were  12 °C.   The  LC50  for  this  study  was 
4  0.7  mg/L. 

Alexander  et  al .   (1978)  also  examined  the  acute  toxicity  of 
this  compound  on  fathead  minnows  in  a  static  system. 
Chemical  concentrations  were  not  measured,  rendering  this 
data  as  secondary.   As  in  their  continuous  flow  study, 
fatheads  were  exposed  for  4  days  at  a  temperature  of  12 °C. 
The  resulting  LC50  value  was  66.8  mg/L. 

Slooff  et  al.  (1983a)  used  21  to  28-day  old  fatheads  for 
acute  toxicity  testing  of  trichloroethylene.   Static  tests 
were  conducted  for  an  exposure  period  of  48  hours  at  20 °C. 
An  LC50  value  of  47  mg/L  was  determined.   A  concentration  of 
3  6  mg/L  produced  no  mortality  among  test  organisms  over  the 
48  hours.  Studies  were  also  carried  out  using  Oryzias 
latipes  and  Oncorhynchus  mykiss  as  test  organisms.   Test 
temperatures  were  24 °C  and  15 °C  for  the  two  fish  species, 
respectively.   Corresponding  LC50  and  "no  mortality" 
concentrations  for  the  two  species  were  270  and  220  mg/L  for 
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Orvzias  latipes  and  Oncorhynchus  mykiss .  respectively,  and 
42  and  33  mg/L,  respectively. 

The  acute  toxicity  of  trichloroethylene  to  young-of-the-year 
bluegill  sunfish  was  examined  by  Buccafusco  et  al .  (1981). 
A  static  test  was  conducted  for  an  exposure  period  of  4  days 
in  capped  jars  at  22 °C,  resulting  in  a  LC50  of  45  mg/L. 

Slooff  (1979)  evaluated  the  acute  toxic  effects  of  this 
compound  to  zebra  fish  (Brachydanio  rerio)  in  a  48-hour 
continuous  flow  test.   The  LC50  was  found  to  be  60  mg/L. 

The  guppy,  Poecilia  reticulata,  was  used  as  the  test 
organism  in  a  study  by  Kuhn  and  Canton  (1979).   A  static 
test  was  conducted  at  a  test  temperature  of  24 °C.   The  48- 
hour  LC50  for  3-4  week  old  guppies  was  182  mg/L.   Kuhn  and 
Canton  (1979)  determined  that  the  concentration  of 
trichloroethylene  producing  no  mortality  of  the  test 
organisms  was  120  mg/L. 

A  final  study  containing  secondary  toxicity  data  was 
conducted  by  Juhnke  and  Ludemann  (1978)  using  the  golden 
orfe,  Leuciscus  idus.   In  their  48-hour  static  test, 
chemical  concentrations  of  the  test  solution  were  not 
measured.   LC50  values  reported  were  136  and  203  mg/L. 

Slooff  and  Baerselman  (1980)  tested  the  acute  toxicity  of 
this  compound  to  two  amphibians,  the  Mexican  axolotl 
(Amby stoma  mexicanum) ,  and  the  clawed  toad  (Xenopus  laevis) . 
Specimens  of  both  test  organisms  were  3-4  weeks  old.   Static 
tests  were  undertaken  at  20 °C  for  an  exposure  period  of  48 
hours.   Test  conditions  and  chemical  concentrations  were  not 
measured.   LC50  values  were  48  and  45  mg/L  for  the  Mexican 
axolotl  and  the  toad,  respectively. 

8.1.2   Acute  Toxicity  to  Invertebrates 

LeBlanc  (1980)  evaluated  the  toxicity  of  trichloroethylene 
in  a  static  system  using  young  Daphnia,  less  than  24  hours 
old.   Exposure  time  was  48  hours  at  a  test  temperature  of 
2  2''C.   An  LC50  value  of  18  mg/L  was  determined. 

Canton  and  Adema  (1978)  examined  the  acute  toxicity  of 
trichloroethylene  to  three  species  of  Daphnia .   Both  D. 
magna  and  D^  pulex  were  less  than  1  day  old,  while  D. 
cucullata  specimens  were  11  days  old.   Chemical 
concentration  of  the  test  solution  was  not  measured  in  this 
study.   The  static  system  was  maintained  at  a  test 
temperature  of  19 °C.   For  D.  magna.  LC50  values  ranged  from 
41-100  mg/L  with  a  mean  of  65  mg/L  (n=9) .   LC50  values,  for 
D.  pulex,  ranged  from  39-51  mg/L  and  had  a  mean  of  45  mg/L 
(n=2) .   Two  tests  with  D^  cucullata  yielded  LC50  values  of 
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56  and  58  mg/L  with  a  mean  of  57  mg/L. 

Slooff  et  al.  (1983a)  studied  the  toxicological  effects  of 
this  compound  on  several  other  macroinvertebrates  including: 
the  insects,  Aedes  aeqypti  and  Culex  pipiens  (two  species  of 
mosquito);  the  coelenterate,  Hydra  oliqactis ;  and  the 
mollusc,  Lymnaea  staqnalis.   All  acute  toxicity  tests  for 
these  macroinvertebrates  were  static,  with  test  water 
temperatures  of  26,  17  and  20 °C  for  insects,  coelenterates 
and  molluscs,  respectively.   Chemical  concentrations  were 
not  measured.   The  developmental  stage  of  insects  was  3rd 
instar  and  molluscs  were  3-4  weeks  old.   Exposure  times  for 
all  test  organisms  were  48  hours.   LC50  values  for  Aedes  and 
Culex  were  48  and  55  mg/L,  respectively.   Corresponding 
concentrations  where  no  mortality  occurred  were  32  and  29 
mg/L.   The  LC50  for  Hydra  was  75  mg/L  and  concentration 
producing  no  mortality  was  62  mg/L.   L^  staqnalis  had  an 
LC50  of  56  mg/L  and  no  mortality  occurred  up  to  a 
concentration  of  32  mg/L. 

The  only  sublethal  data  for  invertebrates  exposed  to 
trichloroethylene  was  a  study  by  Slooff  et.  al .  (1983b). 
Static  toxicity  tests  were  carried  out  with  the  freshwater 
mussel,  Dreissena  polymorpha,  at  a  temperature  of  18°  C. 
The  response  parameter  examined  was  respiration  activity. 
The  mean  (triplicate  exposure)  detection  limit  for  changes 
in  respiration  occurred  at  a  concentration  of  9.7  mg/L. 

8.1.3  Chronic  Toxicity  to  Fish 

The  ATRG  (1988)  exposed  the  embryo-lairval  life  stages  of 
american  flagfish  for  10  days  to  a  concentration  gradient  of 
trichloroethylene.   Percent  hatch  of  embryos  was  unaffected 
at  all  test  concentrations.   Ten  day  survival  of  larvae  was, 
significantly  impaired  at  21.2  mg/L  (LOEC)  with  only  42% 
survival  (p  <  0.01).   In  another  experiment,  week-old 
flagfish  were  exposed  for  28  days  to  various  concentrations. 
Survival  to  28  days  was  unaffected  at  all  but  the  highest 
concentration.   Survival  was  significantly  reduced  to  0%  at 
20.9  mg/L  (p  <  0.01).   Growth  was  not  affected  at  any  of  the 
other  exposure  concentrations. 

The  ATRG  (1988)  also  assessed  the  chronic  toxicity  of 
trichloroethylene  using  the  early  life  stages  of  brook 
trout,  Salvelinus  fontinalis.   Egg  hatchability  was  not 
affected  by  any  of  the  test  concentrations  (0.21  to  11.3 
mg/L).   At  1.96  mg/L,  120-day  growth  (weight  gain)  was 
reduced  by  18%  as  compared  to  the  control. 

8.1.4  Chronic  Toxicity  to  Invertebrates 

No  chronic  toxicity  information  was  available. 
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8.1.5   Toxicity  to  Plants 

Geyer  et  al..  (1985)  reported  a  96-hour  EC50  of  450  mg/L  and 
a  96-hour  EClO  of  300  mg/L  for  growth  inhibition  of  green 
algae  (Scenedesmus  subspicatus) .   Bringmann  and  Kuhn  (1978) 
reported  toxicity  thresholds  for  growth  of  Microcystis 
aeruginosa  (blue-green  algae)  and  Scenedesmus  capricornutum 
(green  algae)  using  8-day  static  exposures.   The  toxicity 
thresholds  were  found  to  be  63  and  >1000  mg/L,  respectively, 
based  on  nominal  concentrations. 

8.2  Bioaccumulation/Bioconcentration 

Due  to  its  relatively  low  octanol/water  partition 
coefficient  (See  Appendix  B)  it  is  unlikely  that 
trichloroethylene  represents  a  significant  bioconcentration 

problem. 

The  estimates  of  the  log  Kow  of  trichloroethylene  range  from 
2.11  to  2.53.   The  LOGP  database  of  Pomona  College  has 
chosen  a  value  of  2.42  as  the  best  estimate  (TDS  1989a). 
Using  this  value  with  Mackay's  (Mackay  1982)  log  Kow-BCF 
relationship,  and  assuming  an  aquatic  organism  of 
approximately  10%  lipid,  produces  an  estimated 
bioconcentration  factor  of  26.-3. 

Veith  et  al.  (1980)  investigated  bioconcentration  potential 
of  this  chemical  in  bluegill  sunfish  (0.37-0.94  g)  in  a  14- 
day  test.   The  BCF  was  approximately  17  and  the  half-life  of 
elimination  was  estimated  to  be  less  than  1  day.   This  is  in 
good  agreement  with  the  estimated  bioconcentration  factor 
and  confirms  the  fact  that  trichloroethylene  is  unlikely  to 
bioconcentrate  to  any  great  degree. 

8.3  Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

The  water  dilution  odour  threshold  value  calculated  by 
Amoore  and  Hautalla  (1983)  for  trichloroethylene  is  0.31 
mg/L.   This  calculated  value  is  the  amount  of  chemical  which 
must  be  present  in  water  to  produce  the  air  odour  threshold 
value  in  the  headspace  of  a  stoppered  test  flask.   This  is 
likely  to  be  a  conservative  estimate  of  a  level  which  might 
cause  water  odour  problems.   The  American  Society  and 
Materials  cites  a  threshold  odour  concentration  of  0.5  mg/L 
for  trichloroethylene  (ASTM) .   Verschueren  (1983)  reports  a 
odour  threshold  value  of  10  mg/L.   No  indication  of  levels 
which  are  associated  with  fish  tainting  problems  were 
identified  in  the  literature. 
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9  ,  0      TETRACHLOROETHYLENE 


9.1     Toxicity  to  Aquatic  Organisms  (See  Appendix  C  and  D) 

9.1.1   Acute  Toxicity  to  Fish 

Primary  acute  toxicity  data,  for  this  compound  are  available 
for  three  fish  species  and  secondary  acute  data  are 
available  for  an  additional  two  species.   The  ATRG  has 
examined  the  toxicological  effects  of  tetrachloroethylene  on 
juvenile  flagfish  (Jordanella  f loridae) .   Studies  were 
conducted  in  a  continuous  flow  system  at  a  test  temperature 
of  25 °C.   Chemical  concentrations  were  monitored  throughout 
the  4-day  exposure  period.   An  LC50  concentration  of  8.4 
mg/L  was  reported. 

Geiger  et  al .  (1985)  examined  the  toxicity  of  this  compound 
to  fathead  minnows  (Pimephales  promelas) .   Fathead  minnow 
(31  days  old)  were  exposed  for  96  hours  in  a  continuous  flow 
system.   Concentrations  of  the  compound  were  measured 
periodically.   The  LC50  for  juvenile  fatheads  held  at  25.7°C 
was  2  0.3  mg/L. 

Broderius  and  Kahl  (1985)  also  assessed  tetrachloroethylene 
toxicity  to  juvenile  fathead  minnows.   Continuous  flow  tests 
were  conducted,  at  a  temperature  of  25°C,  for  a  period  of  4 
days.   Chemical  analysis  of  control  and  treatment  chambers 
were  routinely  measured.   The  96-hour  LC50  for 
tetrachloroethylene  was  23.8  mg/L.   Mixture  lethality  tests 
with  up  to  ten  other  narcotics  indicated  that  joint  toxic 
action  was  additive. 

Fatheads  were  also  utilized  as  test  organisms  in  a  study  by 
Walbridge  et  al .  (1983) .   Juvenile  fatheads  30-35  days  old 
were  exposed  to  tetrachloroethylene  for  96  hours.   Test 
temperature  was  2  5''C  and  the  test  system  was  continuous 
flow.   The  96-hour  LC50  was  13.4  mg/L.   LC50  values 
calculated  within  the  exposure  period  were  17.9,  15.9  and 
14.9  mg/L  for  24,  48  and  72  hours,  respectively. 

Adult  fathead  minnows  averaging  1  g  in  weight  were  used  in  a 
study  by  Alexander  et  al .  (1978).   The  continuous  flow  test 
system  was  maintained  at  a  temperature  of  12 °C  for  the 
exposure  period  of  96  hours.   Chemical  measurements  were 
made  periodically  during  exposure.   The  resulting  96-hour 
LC50  was  18.4  mg/L. 

Alexander  et  al .  (1978)  also  evaluated  the  toxicity  of  this 
compound  under  static  test  conditions.   In  this  test, 
chemical  concentrations  of  treatment  and  control  solutions 
were  not  measured.   All  other  test  procedures  and  conditions 
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were  identical  to  those  described  earlier.   The  96-hour  LC50 
for  the  static  test,  using  fathead  minnows,  was  21.4  mg/L.  • 

Shubat  et  al .  (1982)  undertook  acute  toxicity  testing  with 
fingerling  rainbow  trout  (Oncorhynchus  mykiss) .   Average 
weight  of  test  fish  was  3.2  g.   Almost  50%  of  the  test  tank 
volume  was  exchanged  hourly.   Water  temperatures  were 
maintained  at  11.6°C.   The  toxicity  of  tetrachloroethylene 
was  evaluated  in  combination  with  a  solvent 

(dimethylformamide)  and  alone  (no  solvent) .   LC50  values  for 
the  two  treatments  were  5.84  and  4.99  mg/L,  respectively. 

Knie  et  al .  (1983)  conducted  static  tests  for  the  European 
fish  Leuciscus  idus  (Golden  orfe) .   A  48-hour  LC50  value  was 
calculated  at  130  mg/L. 

Buccafusco  et  al .  (1981)  evaluated  the  toxicity  of 
tetrachloroethylene  to  young-of-the-year  bluegill  sunfish 
(Lepomis  macrochirus) .   Static  tests  were  undertaken  at 
water  temperatures  of  22 °C  for  96  hours.   The  resulting  LC50 

was  13  mg/L. 

9.1.2   Acute  Toxicity  to  Invertebrates 

Daphnia  and  midges  (Chironomidae)  have  been  used  as  test 
organisms  in  acute  toxicological  investigations.   Both  Call 
et  al.  (1983)  and  Richter  et  al.  (1983)  reported  data  from 
the  same  study  using  Daphnia  magna.   A  static  system  was 
used  to  evaluate  the  toxicity  of  this  compound  on  fed  and 
unfed  test  organisms.   LC50's  and  ECSO's  were  determined. 
EC50's  were  based  on  complete  immobilization.   Fed  and  unfed 
first  instar  Daphnia  had  LCSO's  of  9.09  and  18.1  mg/L  and 
EC50's  of  7.49  and  8.50  mg/L,  respectively  (Call  et  al. 
1983).   Chemical  concentrations  were  measured  during  this 
study. 

Secondary  toxicity  data  were  available  for  three  studies 
utilizing  invertebrates.   Two  studies  evaluated  the  toxicity 
of  tetrachloroethylene  to  Daphnia  magna.   Knie  et  al.  (1983) 
conducted  static  tests  for  48  hours.   Chemical 
concentrations,  test  conditions  and  Daphnia  age  were  not 
reported.   An  EC50  of  22  mg/L  was  determined. 

LeBlanc  (1980)  utilized  Daphnia  magna  less  than  24  hours  old 
in  his  toxicity  assessments.  Static  tests  were  conducted  at 
a  temperature  of  22 °C  and  an  exposure  time  of  48  hours.  The 
resulting  LC50  value  was  18  mg/L. 

Call  et  al .   (1983)  conducted  static  toxicity  tests  using 
the  midge  Tanytarsus  dissimilis.   Test  temperatures  were 
maintained  at  20 °C  over  the  exposure  period  of  48  hours. 
The  LC50  for  this  midge  was  30.8  mg/L. 
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9.1.3   Chronic  Toxicity  to  Fish 

ATRG  (1988)  evaluated  tetrachloroethylene  toxicity  to 
several  life  stages  of  the  flagfish,  Jordanella  f loridae, 
and  brook  trout,  Salvelinus  fontinalis. 

Embryo  and  larval  developmental  stages  of  flagfish  were 
exposed  to  a  concentration  gradient  of  tetrachloroethylene 
for  10  days  under  controlled  test  conditions.   Test 
temperature  of  the  continuous  flow  system  was  25 °C. 
Hatchability  of  flagfish  eggs  was  not  affected  at  any  of  the 
concentrations  tested.   Ten  day  survival  was  only  55%  at  a 
concentration  of  4.85  mg/L  (LOEC;  p  <  0.01)  and  only  20%  at 
7.81  mg/L. 

Chronic  tests  utilizing  the  larval-juvenile  life  stages  of 
flagfish  were  conducted  under  identical  test  conditions  as 
the  embryo-larval  assessments.   One  week  old  flagfish  were 
exposed  to  concentrations  of  tetrachloroethylene  for  28 
days.   Survival  over  28  days  was  significantly  reduced  to 
63%  at  a  concentration  of  5.82  mg/L  (p  <  0.01).   However, 
growth  under  all  test  concentrations  was  unaffected. 

The  early  life  stages  of  brook  trout  were  more  sensitive  to 
tetrachloroethylene  than  were  .flagfish  (ATRG  1988) .   Embryo- 
larval-fry  development  stages  were  exposed  to  a 
concentration  gradient  of  this  compound  over  a  period  of  120 
days  at  a  test  temperature  of  5  ±  2°C.   Embryo  survival  was 
not  affected  by  the  range  of  tetrachloroethylene 
concentrations  tested  (0.4  to  4.3  mg/L).   At  2.67  mg/L, 
survival  of  swim-up  larvae  and  120-day  fry  survival  were 
significantly  reduced  to  63%  and  61%,  respectively  (LOEC;  p 
<  0.01).   The  LOEC  affecting  brook  trout  weight  gain  was 
1. 62  mg/L  (p  <  0. 01) . 

In  an  embryo-larval  study,  the  20-day  LOEC  for  fathead 
minnows  exposed  to  tetrachloroethylene  was  found  to  be  1.4 
mg/L  (Call  et  al.  1983) . 

9.1.4   Chronic  Toxicity  to  Invertebrates 

Only  one  invertebrate  has  been  used  in  chronic  toxicity 
studies  with  this  compound.   The  water  flea,  Daphnia  magna , 
was  exposed  to  a  gradient  of  concentrations  for  28  days  at  a 
test  temperature  of  20 °C  (Call  et  al.  1983,  Richter  et  al . 
1983).   The  test  solution  was  renewed  three  times  per  week. 
LOEC  values  for  growth  and  reproduction  were  both  1.11  mg/L, 
producing  highly  significant  differences  from  controls  (p  < 
0.01).   NOEC  values  based  on  reproduction  and  length  were 
both  0.51  mg/L  (Richter  et  al.  1983). 
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9.1.5   Toxicity  to  Plants 

The  U.S.  EPA  (1980c)  reported  96-hr  EC50s  of  greater  than 
816  mg/L  for  freshwater  green  algae  (Selenastrum 
capricornutuin )  based  on  chlorophyll  a  and  cell  numbers. 

9 . 2  Bioaccumulation/Bioconcentration 

Due  to  its  relatively  low  octanol/water  partition 
coefficient  (See  Appendix  B)  it  is  unlikely  that  1,1,2,2- 
tetrachloroethylene  represents  a  significant 
bioconcentration  problem. 

The  estimates  of  the  log  Kow  of  tetrachloroethylene  range 
from  2.48  to  3.78.   The  LOGP  database  of  Pomona  College  has 
chosen  a  value  of  3.40  as  the  best  estimate  (TDS  1989b). 
Using  this  value  with  Mackay's  (Mackay  1982)  log  Kow-BCF 
relationship,  and  assuming  an  aquatic  organism  of 
approximately  10%  lipid,  produces  an  estimated 
bioconcentration  factor  of  251.2. 

Veith  et  al .  (1980)  investigated  the  bioconcentration 
potential  of  this  chemical  in  bluegill  sunfish  (0.37-0.94  g) 
in  a  14-day  test.   The  BCF  was  approximately  49  and  the 
half-life  of  elimination  was  estimated  to  be  less  than  1 
day.   Branson  et  al .  (1975)  reported  that  the 
bioconcentration  factor  of  tetrachloroethylene  in  rainbow 
trout  muscle  (from  8-10  g  fish)  was  about  40.   The  measured 
values  are  lower  than  the  estimated  value,  but  all  are  very 
modest,  confirming  the  fact  that  tetrachloroethylene  is 
unlikely  to  bioconcentrate  to  any  great  degree  in  aquatic 
organisms . 

9.3  Impacts  on  Taste  and  Odour  of  Water  and  Fish  Tissues 

The  water  dilution  odour  threshold  value  calculated  by 
Amoore  and  Hautalla  (1983)  for  tetrachloroethylene  is  0.17 
mg/L.   This  calculated  value  is  the  amount  of  chemical  which 
must  be  present  in  water  to  produce  the  air  odour  threshold 
value  in  the  headspace  of  a  stoppered  test  flask. 
Verschueren  (198  3)  reports  a  threshold  odour  concentration 
in  water  of  0.3  mg/L.   No  indication  of  levels  which  are 
associated  with  fish  tainting  problems  were  identified  in 
the  literature. 
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10.0     DERIVATION  OP  PWQGs 


The  derivation  of  PWQG's  makes  use  of  physical-chemical  and 
toxicological  information  specific  to  a  compound.   A  safety/ 
uncertainty  factor  (final  uncertainty  factor)  based  on  the 
quantity  and  quality  of  the  scientific  literature  is 
incorporated  into  the  calculation  of  the  PWQG's  as  available 
aquatic  toxicity  databases  may  vary  widely,  affecting 
confidence  in  the  guideline  value.   The  uncertainty  factor, 
therefore,  is  aimed  at  ensuring  environmental  protection. 

Baseline  and  calibration  factors,  used  in  the  calculation  of 
the  final  uncertainty  factors,  are  summarized  in  Table  10.1. 
The  selection  of  baseline  uncertainty  factors  depends  on  the 
octanol-water  partition  coefficient  (Kow)  of  the  substance. 
For  the  chemicals  under  consideration  here,  the  "best 
estimated"  or  experimentally  determined  log  Kow  values 
ranged  from  1.45  to  3.40  (TDS  1989a).   Since  the  log  Kow 
values  are  less  than  4.0,  baseline  uncertainty  factors  of 
1000  were  selected  for  each  compound  (Appendix  E) . 


TABLE  10.1 


FACTORS  USED  IN  THE  CALCULATION  OP 
THE  FINAL  UNCERTAINTY  FACTOR 


Baseline  Uncertainty  Factor 
log  Ko,  <  4      1000 
log  Ko.  >  4      10000 

Calibration  Factors 

Chronic    Acute      Data  Type 

0.5  0.8  Primary 

0.7  0.9  Secondary 

0.8  0.9  Simulated 

0.9  -  Plants/ Algae 
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The  rationale  for  the  derivation  of  Provincial  Water  Quality 
Guidelines  is  given  below  on  an  individual  chemical  basis. 
It  should  be  noted,  there  was  insufficient  information 
available  to  develop  Provincial  Water  Quality  Objectives. 

The  Federal-Provincial  Working  Group  on  recreational  water 
quality  has  not  recommended  limits  for  chemicals  in 
recreational  water  for  human  exposure  because  of  the  lack  of 
sufficient  scientific  information  (Health  &  Welfare  Canada 
1992).   Therefore,  no  recreational  use  water  quality 
guidelines  for  protecting  human  health  are  recommended  at 
this  time, 

10.1  1, 1-Dichloroethane 

Only  a  single  acute  toxicity  study  for  juvenile  guppies  was 
available.   The  7-day  LC50  value  of  202  mg/L  was  considered 
secondary  information.   Hence,  a  final  uncertainty  factor  of 
900  was  determined  based  on  the  single  calibration  factor, 
as  presented  on  Form  C  (Appendix  E) . 

A  preliminary  PWQG  of  0.22  mg/L  was  obtained  by  dividing  the 
lowest  observed  toxic  effect  concentration  or  critical  value 
of  202  mg/L  for  mortality  of  juvenile  guppies  by  the  final 
uncertainty  factor. 

As  no  taste  and  odour  information  was  available,  the 
toxicity-based  guideline  of  0.2  mg/L  (rounded  to  one 
significant  figure)  is  recommended  as  the  PWQG  to  protect 
aquatic  life. 

10.2  1, 2-Dichloroethane 

Eight  calibration  factors  were  used  to  calculate  a  final 
uncertainty  factor  of  32  for  this  compound.   For  chronic 
toxicity  data,  the  32-day  LOEC  (growth)  of  59  mg/L  for  early 
life-stage  fathead  minnows,  the  LC50  of  34.4  mg/L  for 
rainbow  trout  eggs  and  the  28-day  LOEC  (reproduction)  of 
2  0.7  mg/g  for  Daphnia  were  considered  primary  data.   The 
LC50  of  4.4  mg/L  for  the  leopard  frog  was  also  used  as 
vertebrate  toxicity  data  (Note:  This  information  was 
substituted  for  missing  fish  toxicity  data) .   For  acute 
toxicity  data,  the  96-hour  LC50  of  116  mg/L  for  fathead 
minnows  and  the  48-hour  EC50  (immobilization)  of  155  mg/L 
for  Daphnia  were  considered  primary  information.   The  LC50 
data  for  guppies  (106  mg/L)  and  bluegill  sunfish  (430  mg/L) 
were  considered  secondary  information. 

The  lowest  observed  toxic  effect  concentration  selected  for 
1 , 2-dichloroethane  was  4.4  mg/L  for  reduced  survival/hatch 
of  leopard  frogs.   A  preliminary  PWQG  of  0.1  mg/L  was 
derived  by  dividing  the  critical  value  by  the  final 
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uncertainty  factor. 

Based  on  an  odour  threshold  of  20  mg/L  for  this  compound  in 
water,  an  odour  protection  value  of  10  mg/L  (i.e.  0.5  x 
20  mg/L)  was  derived.   However,  since  protection  of  aquatic 
life  would  yield  a  more  stringent  guideline,  0.1  mg/L  is 
recommended  as  the  PWQG  for  1 , 2-dichloroethane. 


10.3  1, 1, 2-Trichloroethane 

Ten  calibration  factors  were  used  to  calculate  a  final 
uncertainty  factor  of  18,  and  all  the  fish  and  invertebrate 
studies  were  considered  primary  information.   For  chronic 
toxicity  data,  the  10-day  LOEC  (mortality;  53.5  mg/L)  for 
embryo-larval  flagfish,  the  32-day  LOEC  (14.8  mg/L)  for 
embryo-larval  fathead  minnow,  the  16-day  EC50  (morphology, 
hatch;  3  6  mg/L)  for  mollusc,  the  28-day  LOEC  (growth; 
26  mg/L)  for  Daphnia  and  the  4-day  EC50  (growth;  170  mg/L) 
for  green  algae  were  used.   For  acute  toxicity  data,  LC50 
data  for  flagfish  (45.1  mg/L),  fathead  minnows  (81.6  mg/L), 
adult  guppies  (70  mg/L) ,  mollusc  (58  mg/L)  and  Daphnia  (43 
mg/L)  were  used.  (Note:   chronic  mollusc  data  was 
substituted  for  missing  invertebrate  acute  toxicity  data) . 

The  embryo-larval  life  stages  of  the  fathead  minnow  were  the 
most  sensitive  organism  tested  with  1 , 1, 2-trichloroethane. 
A  preliminary  guideline  of  0.82  was  derived  when  the  lowest 
observed  toxic  effect  concentration  of  14.8  mg/L  was  divided 
by  the  final  uncertainty  factor. 

Based  on  an  odour  threshold  of  50  mg/L  in  water,  an 
aesthetics-based  guideline  of  25  mg/L  (i.e.  0.5  x  50  mg/L) 
was  derived.   Since  the  guideline  to  protect  aquatic  life 
would  yield  a  more  stringent  guideline,  a  PWQG  of  0.8  mg/L 
(rounded  to  1  significant  figure)  is  recommended. 

10.4  1, 1, 2 , 2-Tetrachloroethane 

Eight  calibration  factors  were  used  to  calculate  a  final 
uncertainty  factor  of  56.   For  chronic  toxicity  data,  the 
early-life  stage  10-day  LOEC  for  survival  of  flagfish  (10.6 
mg/L),  the  28-day  Daphnia  LOEC  (reproduction;  14.4  mg/L), 
and  the  32-day  LOEC  for  fathead  minnow  en±)ryo-larvae  (4 
mg/L)  were  considered  primary  studies.   The  96-hour  EC50 
(growth,  chlorophyll  a)  of  136  mg/L  for  algae  was  considered 
as  secondary  information.   For  acute  toxicity  data,  the 
reported  LC50  values  for  flagfish  (18.5  mg/L)  and  fathead 
minnows  (20.3  mg/L),  as  well  as  the  EC50  reported  for 
Daphnia  magna  (immobilization;  23  mg/L)  were  regarded  as 
primary  information.   The  LC50  of  21  mg/L  for  bluegill  was 
considered  secondary  information. 
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The  embryo-larval  life  stages  of  the  fathead  minnow  were  the 
most  sensitive  organism  tested  with  this  compound  and 
yielded  the  lowest  reported  toxic  effect  concentration  of 
4.0  mg/L.   The  preliminary  PWQG  of  0.07  mg/L  was  derived  by 
dividing  this  concentration  by  the  final  uncertainty  factor. 

Based  on  an  odour  threshold  in  water  of  0.5  mg/L  an 
aesthetics-based  guideline  of  0.25  mg/L  was  derived  (i.e. 
0.5  X  0.5  mg/L).   Since  the  guideline  to  protect  aquatic 
life  would  yield  a  more  stringent  guideline,  the  toxicity- 
based  guideline  of  0.07  mg/L  is  recommended  as  the  PWQG. 

10.5    1, 1-Dichloroethylene 


The  final  uncertainty  factor  of  324  was  calculated  based  on 
5  calibration  factors.   The  13-day  LC50  for  adult  fathead 
minnows  (29  mg/L)  was  classified  as  primary  information. 
The  96-hour  LC50s  for  adult  fatheads  (108  mg/L)  and  bluegill 
sunfish  (74  mg/L),  the  48-hour  LC50  for  Daphnia  (11.6  mg/L), 
and  the  96-hour  EC50  for  green  algae  (410  mg/L)  were 
considered  secondary  information. 

For  1 , 1-dichloroethylene  the  lowest  observed  toxic  effect 
concentration  was  11.6  mg/L  as  reported  for  Daphnia .   A 
preliminary  PWQG  of  0.04  mg/L  was  derived  by  dividing  this 
value  by  the  final  uncertainty  factor  of  292.   This  value  is 
recommended  as  the  PWQG  for  1, 1-dichloroethylene  to  protect 
aquatic  life,  as  no  acceptable  taste  and  odour  data  were 
available. 

10.6    1, 2-Dichloroethylene 

A  final  uncertainty  factor  of  810  was  calculated  based  on 
two  calibration  factors.   Both  the  bluegill  sunfish  96-hour 
LC50  (140  mg/L)  and  Daphnia  48-hour  LC50  (220  mg/L)  were 
considered  secondary  information.   In  the  Daphnia  study,  the 
animals  were  exposed  to  trans-1, 2-dichloroethylene.   The 
isomer  used  in  the  bluegill  study  was  not  specified.   In  the 
absence  of  any  other  toxicity  data,  both  pieces  of 
information  will  be  used  to  derive  a  PWQG  for  either  isomer 
(cis  or  trans) ,  as  well  as  mixtures  of  the  two. 

The  lowest  observed  toxic  effect  concentration  for  1,2- 
dichloroethylene  was  140  mg/L  as  reported  for  bluegill 
sunfish.   A  preliminary  PWQG  of  0.17  mg/L  was  derived  by 
dividing  the  lowest  effect  concentration  by  the  final 
uncertainty  factor. 

In  the  absence  of  acceptable  taste  and  odour  information, 
the  aquatic  toxicity-based  guideline  of  0.2  mg/L  (rounded  to 
one  significant  figure)  is  recommended  as  the  PWQG. 
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10.7  Trichloroethylene 

The  final  uncertainty  factor  of  105  was  calculated  based  on 
eight  calibration  factors.   For  chronic  toxicity  data,  the 
28-day  LOEC  (survival;  20.9  mg/L)  for  larval-juvenile 
flagfish  and  the  120-day  LOEC  (growth;  1.96  mg/L)  for 
embryo-fry  brook  trout  were  considered  primary  information, 
while  the  95-hour  EC50  of  450  mg/L  for  growth  inhibition  of 
green  algae  was  considered  secondary  nformation.   For  acute 
toxicity  data,  the  96-hour  LC50s  for  31-day  old  fathead 
minnows  (44.1  mg/L)  and  juvenile  flagfish  (28.3  mg/L)  were 
considered  primary  information.   The  LC50  data  for  bluegills 
(45  mg/L) ,  Daphnia  (18  mg/L)  and  mosquito  larvae  (48  mg/L) 
were  all  considered  secondary  information. 

The  lowest  reported  toxic  effect  concentration  was  1.96  mg/L 
for  reduced  growth  of  brook  trout.   The  preliminary  PWQG  of 
0.02  mg/L  was  derived  by  dividing  this  value  by  the  final 
uncertainty  factor  of  105. 

Based  on  an  odour  threshold  of  0.5  mg/L  in  water,  an 
aesthetics-based  guideline  of  0.25  mg/L  (i.e.  0.5  x  0.5 
mg/L)  was  derived.   Since  the  aquatic  toxicity-based 
guideline  was  more  stringent,  0.02  mg/L  is  recommended  as 
the  PWQG. 

10.8  Tetrachloroethylene 

The  final  uncertainty  factor  of  23  was  calculated  based  on 
the  nine  calibration  factors.   For  chronic  toxicity  data, 
the  10-day  LOEC  (survival;  4.85  mg/L)  for  early. life  stage 
flagfish,  the  12  0-day  LOEC  (growth;  1.62  mg/L)  for  brook 
trout,  the  20-day  LOEC  for  embryo-larval  fathead  minnow  (1.4 
mg/L)  and  the  28-day  LOEC  (reproduction;  1.11  mg/L)  for 
Daphnia  magna  were  considered  primary  information.   For 
acute  toxicity  data,  the  96-hour  LC50s  for  flagfish  (8.4 
mg/L),  fathead  minnows  (18,4  mg/L)  and  rainbow  trout  (4.99 
mg/L),  as  well  as  the  48-hour  EC50  (immobilization;  7.49 
mg/L)  for  Daphnia  were  considerd  primary  information.   The 
48-hour  LC50  (30.8  mg/1)  for  midge  was  considered  secondary 
information. 

Daphnia  magna  were  the  most  sensitive  organism  exposed  to 
tetrachloroethylene.   A  preliminary  PWQG  of  0.05  mg/L  was 
derived  by  dividing  the  critical  value  of  1.11  mg/L  by  the 
final  uncertainty  factor. 

An  odour  threshold  of  0.3  mg/L  in  water  resulted  in  an 
aesthetics-based  guideline  of  0.15  mg/L  (i.e.  0.5  x  0.3 
mg/L) .   Since  the  aquatic  toxicity-based  guideline 
is  more  stringent,  0.05  mg/L  is  recommended  as  the  PWQG. 
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11.0     RESEARCH  NEEDS 

Although  data  requirements  for  setting  a  PWQG  are  less 
stringent  than  the  requirements  of  a  PWQO,  a  guideline 
becomes  less  uncertain  as  the  amount  of  information  used  in 
the  derivation  of  the  guideline  value  increases. 
Toxicological  data  are  severely  lacking  for  1,1- 
dichloroethane  and  1,1-  and  1 , 2-dichloroethylene ,   For 
several  of  the  other  chlorinated  ethanes  and  chlorinated 
ethylenes,  additional  toxicity  testing  is  required  for  fish, 
invertebrate  and  plant  species.   Emphasis  should  be  placed 
on  chronic  exposure  experiments  with  coldwater  fish  species. 

Much  of  the  information  related  to  bioaccumulation  of  these 
organic  compounds  is  based  on  the  works  of  one  or  two 
authors.   Further  research  is  required  to  more  fully 
understand  the  potential  effects  of  the  chlorinated 
hydrocarbons  on  higher  levels  of  the  food  chain. 

Similarly,  information  describing  the  impacts  of  chlorinated 
ethanes  and  ethylenes  on  taste  and  odour  of  water  and  fish 
tissues  are  limited.   Additional  research  is  required  in 
this  area  to  ensure  the  protection  of  water  and  fish  flesh 
quality. 


12.0     OBJECTIVES  OF  OTHER  AGENCIES 

Table  12.1  summarizes  criteria  established  by  the  Canadian 
Council  of  Ministers  of  the  Environment  (COME) .   The 
recommended  PWQGs  are  included  for  comparative  purposes. 

The  U.S.  EPA  has  not  developed  or  reported  ambient  water 
quality  criteria  for  the  protection  of  aquatic  life  (IRIS 
1992) .   However,  they  have  developed  guidance  values  based 
on  low  effect  levels  (i.e.  concentrations  affecting  aquatic 
life) . 
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Table  12.1:  Criteria  Established  By  Other  Jurisdictions 


Compound 

Recommended 

Guidelines 
(MOE  PWQG) 

(mg/L) 

(CCME) 

Canadian 

Water 

Quality 

Guidelines 

(mg/L) 

(USERA) 

Freshwater 

Aquatic  Life 

Lowest  Effect 

Concentration 

(mg/L) 

Michigan 

DNR 

Water 

Quality 

Guidelines 

(mg/L) 

1 , 1-dichloroethane 

0.2 

♦ 

* 

1 ,2-dichloroethane 

0.1 

0.1 

O    20 

1 ,1 ,2-trichloroethane 

0.8 

* 

O     9.4 

1,1,2,2- 
tetrachloroethane 

0.07 

♦ 

O     2.4 

1 ,1-dichloroethylene 

0.04 

* 

11.6 

1 ,2-dichloroethylene 

0.2 

+ 

♦ 

trichloroethylene 

0.02 

0.02 

21.9 

0.094 

tetrachloroethylene 

0.05 

**0.26 

O     0.84 

*   =  insufficient  data 

**=  tentative;  under  review 

O   =  unpublished  USEPA  data 


Data  Sources 

-  CCME  1987 

-  Moore  et  al  1991a 

-  Moore  et  al  1991b 

-  USEPA  1980a 

-  USEPA  1980b 

-  USEPA  1980c 

-  USEPA  1980d 
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A. Summary  of  General  Information; 
Abbreviations,  etc. 


Species  Names,  Synonyms, 


Species  Names 
Fish 


American  flagfish 

Black  molly 

Bluegill  sunfish 

Brook  trout 

Coho  salmon 

Fathead  minnow 

Golden  orfe 

Goldfish 

Guppy 

Rainbow  trout 

Three  Spine  stickleback 

Zebra  fish 

Medaka 

Amphibians 

Clawed  Toad 
Leopard  frog 
Mexican  axoltol 
Northwestern  salamander 

Invertebrates 

Midge 

Mosquito 

Mosquito 

Mollusc  (pond  snail) 

Mollusc  (zebra  mussel) 

Water  flea 

Water  flea 

Water  flea 

Coelenterate 

Protozoan 

Bacteria 

Plants 

Blue-green  algae 
Green  algae 
Green  algae 
Green  algae 


Jordanella  f loridae 
Poecilia  sphenops 
Lepomis  macrochirus 
Salvelinus  fontinalis 
Oncorhvnchus  kisutch 
Pimephales  promelas 
Leuciscus  idus 
Carassius  auratus 
Poecilia  reticulata 
Oncorhvnchus  mykiss 
Gasterosteus  aculeatus 
Brachvdanio  rerio 
Orvzias  latipes 


Xenopus  laevis 
Rana  pipiens 
Ambvstoma  mexicanum 
Ambvstoma  gracile 


Tanvtarus  dissimilis 
Aedes  aeqypti 
Culex  pipiens 
Lymnaea  staqnalis 
Dreissena  polvmorpha 
Daphnia  magna 
Daphnia  pulex 
Daphnia  cucullata 
Hydra  oliqactis 
Entosiphon  sulcatum 
Pseudomonas  putida 


Microcystis  aeruginosa 
Chlorella  pyrenoidosa 
Selenastrum  capricornutum 
Scenedesmus  quadricauda 
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Chemical  Synonyms 
Chloroethanes 

1 , l-dichloroethane: 

1 , 2-dichloroethane: 

1,1,  2-trichloroethane: 
1,1,2,2  -tetrach^loroethane  ; 

Chloroethylenes 

1, 1-dichloroethylene 

1 , 2-dichloroethylene 
Trichloroethylene 


Tetrachloroethylene 


ethyl idenechloride , 
ethyl idenedichl or ide 

ethylenedichloride,  sym- 
dichloroethane 

vinyl  trichloride 

acetylene  tetrachloride, 
tetrachloroethane,  syra- 
tetrachloroethane 


1, 1-dichloroethene,  vinylidene 
chloride 

1 , 2-dichloroethene,  (cis  and 
trans)  acetylene  dichloride, 
syra-dichloroethylene 

trichloroethene,  ethylene 
trichloride,  acetylene 
trichloride,  l-chloro-2 , 2- 
dichloroethylene,  1, 1-dichloro- 
2-chloroethylene,  tri-ene, 
vestrol,  dow-tri,  TCE 

tetrachloroethene,  1,1,2,2- 
tetrachloroethylene , 
perchloroethylene  ethylene 
tetrachloride,  perc,  PCE 


Abbreviations 

NOEC 
LOEC 

BCF 
Log  Kow 


no  observed  effect  concentration 

lowest  observed  effect 
concentration 

bioconcentration  factor 

logarithmic  octanol-water 
partition  coefficient 
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Routine  Laboratory  Detection  Limits  of  Ontario  Ministry  of 
the  Environment  and  Energy 


1 , 1-dichloroethane  0.1  ug/L 

1 , 2-dichloroethane  0.05  ug/L 

1, 1, 2-trichloroethane  0.05  ug/L 

1, 1, 2 , 2-tetrachloroethane  0.05  ug/L 

1, 1-dichloroethylene  0.1  ug/L 
1 , 2-dichloroethylene  (cis  &  trans)    0.1  ug/L 

trichloroethylene  0.1  ug/L 

tetrachloroethylene  0.05  ug/L 


Source:  MOEE  Laboratory  Services  Branch  (D.  Hall,  pers. 
comm.  ) 
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Appendix  B 


Physical/Chemical  Properties  of  the  Chlorinated  Ethanes  and 
Ethylenes 
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Appendix  C 
Toxicity  Data  for  the  Chlorinated  Ethanes  and  Ethylenes 
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Appendix  E 
Final  Uncertainty  Factor  Worksheets 


FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL: 


1 , 1  -dichloroethane 


CAS  No. 
7S04-3 


CONCEh'TmATlON  UNfTS 
mg/L 


Test 
Conditions 

Species 
(life  stage) 

Toxicity 
End  Point 

Effect 
cone. 

Data 
Codes 

Data  CaJibration 
Type      Factor 

No.  and 
Reference 

ACUTE 

1 

m 

Guppy  (juv.) 

7d-LC50 

202 

R/U 

2° 

0.9 

Konemann 
1981  (27) 

LU 

o 

z 
o 

GC 

I 

o 

i 

m 

LU 

> 
z 

a. 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

1000           X0.9X           X           X           X           X           X           X           X           X           X 

= 

900 

FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 

CRmCAL  WA 
202 

iLUE  +  FINAL  UNCERTAINTY  FACTOR 
900 

=  PWQG 

0.2             mn/l 

1 

Assign  2  DATA  COOES,  one  from  each  of  m«  foUowtng  rows: 

G  =  chronic  A  =  acute 

S  -  static  R  -  Katie/renewal  F  -  ftowthrough 

U  -  unmeasured  nomlnai  cone.  m  -  measured  cone 


DATA  TYPE: 

1°  -  Primary 

2*  -  Secondary 

3- 

-  Sknulstsd  Data 

?  -  Unknown 

(Default  Data  Quality 

-2^ 

86 


FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL: 

1 ,2-dichloroethane 


CAS  No. 
107-06-2 


CONCEr«JTRAT10N  UNFTS 
mg/L 


Test 
Conditions 

Species 
(life  stage) 

1              !            ' 

Toxicity     '     Effect     '  Data 

End  Point    1     conc.     Codes 

1 

Data  Calibration  '    No.  and 
Type     Factor    ,  Reference 

LU 

1- 
D 

i 

CD 

Fathead  minnow 

72h-LC50 

I 
116           I      F/M 

1 

^' 

0.8 

Walbridge  et  al. 
1983(53) 

Guppy 

7d-LC50 

106 

RAJ 

2° 

0.9 

Konemann 
1981  (27) 

Blueglll  sunfish 

96h-LC50 

430 

S/U 

2° 

0.9 

Buccafusco  et  al. 
1981  (13) 

g 

Daphnia  magna 

48h-EC50 

(immob.) 

155 

S/M 

1» 

0.8 

Call  et  al. 
1983(14) 

O 

z 
o 

oc 

I 
o 

i 

es 

LU 

> 

Fathead  minnow  (ELS) 

32d-LOEC 
growth 

59 

R/M        r 

0.5 

Benoit  et  al. 
1982(7) 

Rainbow  trout  (eggs) 

fert.  -  hatch 

LC39  (hatch) 

34.4 

F/M 

r 

0.5 

Black  et  al. 
1982(8) 

Leopard  frog 

fert.  -  hatch 
LC50  (sun/.) 

4.4 

F/M 

r 

0.5 

Black  et  al. 
1982(8) 

Daphnia  magna 

28d-LOEC 
(repro.) 

20.7 

R/M 

r 

0.5 

Call  et  al. 
1983(14) 

a. 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

x[â5lxrâ5lxBx[â5)x|     ^x|     ^x|     I 


1000 


X   0.8 


0.9 


0.9 


0.8 


32 


FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 

4.4  ^32  _  0.1 


-mg/L 


Aaslsn  2  DATA  COOES.  on«  from  eacti  o1  Oie  followtng  rows: 

C  =  chronic  A  =  acute 

S  -  static  R  -  stabc/reoewal  f  -  fkjwttirough 

U  -  unmeasured  nominal  conc.  m  -  measured  conc 


DATATYPE: 

1*  -  Primary 

2"  -  Secondary 

y  ■ 

■  Simulated  Data 

?  -  Unknown  (Default  Data  QuaJly 

•Z") 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL 

1 , 1 ,2-trichloroethane 


CAS  No. 
79-00-5 


CONCEfSfTRATlON  UNFTS 
mg/L 


Test 
Conditions 

Species 
(life  stage) 

Toxicity 
End  Point 

Effect 
cone. 

Data 
Codes 

Data 
Type 

Caiibration 
Factor 

1 

No.  and 
Reference 

LU 

i 

i 

Ol 

> 

American  flagfish 
(juvenile) 

96h-LC50 

45,1 

R/M 

r 

0.8 

ATFtG 
1988(6) 

Fathead  minnow 
(28  -  32d) 

96h-LC50 

81.6 

F/M 

r 

0.8 

Walbridge  et  aJ. 
1983(53) 

Guppy 
(adult) 

7d-LC50 

70 

R/M 

1» 

0.8 

Adema  and  Vink 
1981  (2) 

Ë 

UJ 

Lywnaea  stagnalis 

96h-LC50 

58 

R/M 

r 

0.8 

Adema  and  Vink 
1981  (2) 

Daphnia  magna 

24h-LC50 

43 

S/M 

r 

0.8 

Adema 
1978  (1) 

o 

z 
o 

I 
o 

i 

o 

LU 

> 

American  flagfish 
(embryo/larval) 

lOd-LOEC 
(90%  mort.) 

53.5 

R/M 

r 

0.5 

ATRG 
1988(6) 

Fathead  minnow 
(embryo/larval) 

32d-LOEC 

14.8 

F/M 

r 

0.5 

Walbridge  et  al. 
1983(53) 

cr 

UJ 

Lymnaea  stagnalis 

16d-EC50 
(morph./hatch) 

36 

R/M 

r 

0.5 

Adema  and  Vink 
1981  (2) 

Daphnia  magna 

28d-LOEC 
(growth) 

26 

R/M 

r 

0.5 

Call  et  al. 
1983(14) 

a. 

Chlorella  pyrenoidosa 

96h-EC50 
(growth) 

170 

R/M 

2° 

0.9 

Adema  and  Vink 
1981  (2) 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 
Baseline  Uncertainty  Factor  X  Caiibration  Factors  (  maximum  number  =11) 

X  [ôâlx 


1000 


0.8 

X 



0.8 

X 

0.8 

0.8 


0.5 


0.5    X 


0.5 

X 

0.5 

0.9  X 


n 


18 


FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 
14.8  ..18  _  0.8 


-mg/L 


Assign  2  DATA  COOES,  on«  from  escti  of  th«  foltowtng  rows: 

C  =  chronic  A  =  acuta 

S  -  static  R  -  8tati^ren«wal  p  -  flowttirouflh 

U  -  unmeasursd  nomlnsi  cone.  u  -  rneasured  cone 


DATA  TYPE: 

1*  -  Primary 

2*-S«eoodary 

r- 

•  simulated  Data 

?  -  UnknosOTi  (Default  Data  Quality  • 

■?1 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL: 

1 , 1 ,2,2-tetrachloroGthane 


CAS  No. 
79<î4-5 


CONCENTRMION  UNfTS 
mg/L 


Test 
Conditions 

1 
Species          '   Toxicity 
(life  stage)           End  Point 

1 

Effect    !  Data 
cone.     Codes 

1                            ; 
1 

Data  Calibration      No.  and 
Type  1     Factor      Reference 

i 

LU 

1- 

1 

o 

1 

American  flagfish              96h-LC50      !         18.5 
(juvenile) 

R/M 

r 

0.8 

ATRG 
1988(6) 

j 
Bluegill  sunfish              96h-LC50       1           21 

S/U 

2° 

Buccafusco  et  al. 
09        ; 

i    1981  (13) 

Fathead  minnow 

,0-,^    ,^                       '     96h-LC50      ,       20.3 
(32d  old) 

R/M 

r 

0.8 

Gejger  et  al. 
1985  (21) 

g 

Daphnia  magna             48h-EC50 
(<  24h  old)                     (immob.) 

23 

R/M         r 

0.8 

Richter  et  aJ 
1983(35) 

, 

1 

0 

z 
0 

ce 

I 
0 

i 

s 

Fathead  minnow 
(Embryo/lan/aJ) 

32d-LOEC               4            1    R/M 

1                       I 

;     Walbridge  et  al. 

■'°               °-^              1983(53) 

American  flagfish 
(Embryo/larval) 

lOd-LOEC 
(surv.) 

I                                                             ATRG 
10-6              "^^       1     1°       1          0-5        ,           1988(6) 

i 

Daphnia  magna 

28d-LOEC            ,4^           ;    FVM 
(reprod.)                                ; 

1° 

Call  et  aJ. 
°'^              1983(14) 

PLANT 

Selenastrvm 

capricomutum 

96h-EC50 
(chlor  a) 

136 

?/? 

0.     '       0  9                     ^SEPA 

1980a  (48) 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

X  jO-six  io.5JX  jO-9;X  I       |x  I       |x  I       ! 


1000 


0.8 

X 

0.9 

X 

0.8 

0.8!  X 


0.5 


56 


FINAL  UNCEFITAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 

4 + 56 =  0.07 mg/L 


Ajiign  2  DATA  COOES,  ooe  from  each  of  the  following  rows: 

C  "  chronic                         A  =  acutB 
S  -  static           R  -  «taflc/r*n«wal              F  -  (Vwrthrough 
U  -  unmcMurxi  nominal  cone. M  -  meaturad  eone| 


DATATYPE: 

1 

T- Primary 

2*  »  Secondary 

3*- 

■  Slmulatac  Data 

?  •  Unknown  (Default  Data  Quality  •  Z^ 

1 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL; 

1 , 1  -dichloroethylene 


CAS  No. 
75-35^ 


coNCEisrmATiON  uNrrs 

mg/L 


Test 
Conditions 

1 1 

Species             Toxicity 
(life  stage)           End  Point 

Effect 
cone. 

Data 
Codes 

1 

Data  Calibration      No.  and 
Type      Factor       Reference 

ACUTE 

1 

o 

UJ 

> 

Fathead  minnow 
(adutt) 

1 

96h-LC50 

108 

F/M 

i                               Dill  et  al. 
1°               n  B 

^°                  1980(20) 

Bluegill  sunfish 

96h-LC50 

74 

S/U 

2°             0.9 

1 
t 

Buccafusco  et  al. 
1981  (13) 

è 

Daphnia  magna 

4Sh-LC50 

11.6 

SAJ 

2° 

0.9 

Dill  et  al. 
1980(20) 

CD 

O  s 

z 
o 

œ 


Fathead  minnow 
(adutt) 


13d-LC50 


29 


F/M 


0.5 


Dill  et  al. 
1980(20) 


Scenedesmus 

subspicatus 


96h-EC50 
(growth) 


410 


SAJ 


0.9 


Geyer  et  aJ. 
1985  (21a) 


CALCUUVTION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

xBxDxnxnxDxDxn 


1000 


X  10.8 


0.9 


X    0.9    X 


0.5 


292 


FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 

11-6 + 2^ =    0.04 


.mg/L 


Assign  2  DATA  COOES,  ona  from  each  of  tfM  following  ro«i«: 

C  =  cfiroolc  A  =  aojiB 

S  -  static  R  -  static/rsn«wal  f  •  flovvltirough 

U  -  unmassured  nominal  eonc.  m  -  maasursd  cone 


DATA  TYPE: 

1'- Primary 

2*  -  Sacondary 

3* 

-  Simulated  Data 

?  -  UnknO¥im  (DafauR  Data  Oually 

-2^ 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL: 

1,2-ciichloroethylene  (ci3  and  trans) 


CAS  Nos. 
156-59-2  (cis) 
156-60-5  (trans) 


CONCEtSfTRATION  UNPTS 
mg/L 


Test 
Conditions 

Species 
(life  stage) 

Toxicity 
End  Point 

Effect 
cone. 

Data 
Codes 

Data 
Type 

Calibration 
Factor 

No.  and 
Reference 

LU 

1- 

1 

1 

m 

LU 

> 

Bluegill  sunfish 

96h-LC50 

140 

SAJ 

2° 

0.9 

Buccafusco  et  al. 
1981  (13) 

ai 

Daphnia  magna 

48h-LC50 

220 

S/U 

2° 

0.9 

LeBlanc 
1980(29) 

o 

z 

O 

I 

o 

1 

m 

z 

a. 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

HxDxnxDxnxnxnxnxnxn 


1000 


0.9 


810 


FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 
140  810  =  0.2 


-mg/L 


Assign  2  DATA  COOES,  one  froin  each  of  the  following  rows: 

C  =  chronic  A  >  scute 

S  -  static  R  -  statlc^renewal  p  _  flo*rthroogh 

U  -  unmeasured  nomlnai  cone  m  -  measured  cone 


DATATYPE: 

1*  -  Primary 

2*  -  Secondary 

r 

■  simulated  Data 

?  -  Unknown  (Default  Data  Ouaity 

•  m 
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FORM  C:   UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL: 

trichloroethylene 


CAS  No. 
79-01-6 


CONCEMTRATION  UNFTS 
mg/L 


Test 

Conditions 

Species 
(life  stage) 

Toxicity 
End  Point 

Effect 
cone. 

Data 
Codes 

Data 
Type 

Calibration  ;     No.  and 
Factor       Reference 

LU 

H 
Z) 

1 

m 

LU 

t- 
cr 

UJ 

> 

Fathead  minnow 
(3 Id  old) 

96h-LC50 

44.1 

RA^ 

r 

Geiger  et  al. 
i       1985(21) 

American  flagfish 
(juvenile) 

96h-LC50 

28.3 

R/M 

r 

ATRG 
0.8 

1            1988(6) 

Bluegill  sunflsh 

96h-LC50 

45 

s/u 

2° 

0.9 

Buccafusco  et  al. 
1981  (13) 

Daphnia  magna 

48h-LC50 

18 

s/u 

2» 

0.9 

LeBlanc 
1 980  (29) 

Aedes  aegypti 

48h-LC50 

48 

s/u 

2» 

0.9 

Slooff  ef  al. 
1983a  (40) 

o 

z 

o 

I 
o 

LU 

i 

œ 

LU 

LU 

> 

American  flagfish 
(lan/al/juv.) 

28d-LOEC 
(0%  sun/ival) 

20.9 

R/M 

r 

0.5 

ATRG 
1988(6) 

Brook  trout 
(embryo/larv./fry) 

120d-LOEC 
(growth) 

r.96 

R/M 

r 

0.5 

ATRG 
1988(6) 

ce 
uu 

> 
z 

Q. 

Scenedesmu& 
subspicatus 

96h-EC50 

450 

S/U 

2- 

Geyer  et  al. 
°-^        1        1985  (21a) 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.X,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

xrôjxQxl     ^x|     ^x|     i 


1000 


0.8 


0.8  X 


0.9 


X     0.9  X 


0.9 

X 

0.5 

105 


FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  -i-  FINAL  UNCERTAINTY  FACTOR  =  PWQG 

1.96  105  =  002 


-mg/L 


Assign  2  DATA  CODES,  one  from  each  of  the  following  rows: 
C  =  chronic  A  =  acute 

S  -  static  R  -  static/renewal  f  _  fiowthrough 

U  -  unmeasured  nominal  cone.  m  .  measured  cone 


DATA  TYPE: 

r  -  Primary       2*  -  Secondary  3*  -  Simulated  Data 

?  -  Unknown  (Default  Data  Quality  -  27) 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL 

tetrachloroethylene 


CAS  No. 
127-18^ 


CONCEhTTRATlON  UNfTS 
mg/L 


Test 

Conditions 

Species 
(life  stage) 

Toxicity 
End  Point 

Effect 
cone. 

Data 
Codes 

Data 
Type 

Calibration 
Factor 

No.  and 
Reference 

LU 

1- 

1 

o 

m 

E 

American  fiagfish 
(juvenile) 

96h-LC50 

8.4 

R/M 

1° 

0.8 

ATRG 
1988(6) 

Fathead  minnow 

96h-LC50 

18.4            R/M 

r 

0.8 

Alexander  et  al. 
1978(3) 

Rainbow  trout 

96h-LC50 

4.99 

R/M 

r 

0.8 

Shubat  et  al. 
1982(37) 

1 

Tanytarsus 

dissimilis 

48h-LC50 

30.8 

S/M 

2° 

0.9 

Call  et  al. 
1983(14) 

Daphnia  magna 

48h-EC50 
(immob.) 

7.49 

S/M 

1° 

0.8 

Call  et  al. 
1983(14) 

O 

z 
o 

oc 

I 
o 

i 

CD 

a 

American  fiagfish 
(embryo/larval) 

lOd-LOEC 
(55%  surv.) 

4.85 

R/M 

r 

0.5 

ATRG 
1988(6) 

Brook  trout 
(embryo/larv./fry) 

120d-LOEC 
(growth) 

1.62 

R/M 

1° 

0.5 

ATRG 
1988(6) 

Fathead  minnow 
(embryo/laival) 

20d-LOEC 

1.4 

R/M 

1° 

0.5 

Call  et  al. 
1983(14) 

ë 

Daphnia  magna 

28d-LOEC 
(reprod.) 

1.11 

R/M 

1° 

0.5 

Call  et  al. 
1983  (14) 

0. 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

X 


1000 


0.8  X 


o^xl_o^x[a9]x[_o^x  I  0-3  X 


0.5  X 


0.5  X 


HxDxD 


23 


FINAL  UNCERTAIISTTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 
1.11  ^  23  - 


0.05 


-mg/L 


Assign  2  DATA  COOES,  one  from  eacti  of  ttw  following  rows: 

C  3  chronic  A  '  scuts 

S  -  static  Ft  -  statlc/renswal  p  .  flowthrough 

U  -  unmeasured  nominal  cone.  m  •  measured  cone 


DATATYPE; 

r- Primary 

2°  -  Secondary 

3*  -  Simulatsd  Data 

?  -  Unknown  (Default  Data  Oualty 

■21 

1 
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Appendix  F 

Summary  of  Studies  Critical  to  the  Development  of 
PWQGs  for  Chlorinated  Ethanes  and  Ethylenes 


(Prepared  by  the  Advisory  Committee  on  Environmental 
Standards) 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL: 

1 , 1  -dichloroethylene 


CAS  No. 
75-35^ 


CONCEKfTRATlGN  UNfTS 
mg/L 


Test 

Conditions 

Species             Toxicity 
(life  stage)           End  Point 

Effect       Data 
cone.     Codes 

Data 
Type 

CaJibralion 
Factor 

No.  and 
Reference 

m 

LU 

> 

Fathead  minnow 
(adult) 

96h-LC50 

108 

F/M 

1° 

0.8 

Dill  et  al. 
1980(20) 

Bluegill  sunfish 

96h-LC50 

74 

S/U 

2° 

0.9 

Buccafusco  et  al. 
1981  (13) 

ë 

Daphnia  magna 

48h-LC50 

11.6 

s/u 

2° 

0.9 

Oil!  et  al. 
1980(20) 

O 

z 

o 

oc 

I 
O 

i 

m 
m 

Fathead  minnow 
(adult) 

13d-LC50 

29 

F/M 

r 

0.5 

Dill  et  al. 
1980(20) 

g 

^ 

a. 

Scenedesmus 

sut)spicatus 

96h-EC50 
(growth) 

410 

S/U 

2° 

0.9 

Geyer  et  al. 
1985  (21a) 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 


1000 


0.8 

X 

0.9 

X   0.9 


292      !  FINAL  UNCERTAINTY  FACTOR  (NOT  TO  BE  LESS  THAN  A  VALUE  OF  13) 


CRmCAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWOG 

11-6  +  292  =    0.04 


-mg/L 


Assign  2  DATA  COOES,  one  fronn  oac^  of  rt\t  fotlowtng  rows: 

G  =  chronic  A  =  acuta 

S  -  static  R  -  static/renewal  p  -  flowttirough 

U  ••  unm«asursd  nominal  cone  m  -  maasurad  cone 


DATATYPE: 

1'- Primary 

?  -  Secondary 

3* 

-  Simulatad  Data 

7  -  Unknown  (Default  Data  Ouallry 

-20 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL 

1 ,2-dichloroethylene  {cis  and  trans) 


CAS  Nos. 
156-59-2  (cis) 
156-60-5  (trans) 


CONCENTRATION  UNFTS 


mgA. 


Test 

Conditions 

Species 
(life  stage) 

Toxicity 
End  Point 

Effect    j  Data 
cone,    j  Codes 

Data  i Calibration     No.  and 
Type|    Factor    :  Reference 

LU 

1- 

1 

o 
m 

E 

> 

Bluegill  sunfish 

96h-LC50 

140                  S/U 

i 

2° 

Buccafusco  et  a). 
0.9 

1981  (13) 

,1 

1                          [ 

1                       : 

Ë 

Daphnia  magna 

48h-LC50 

220               S/U 

2° 

0.9 

LeBlanc 
1980(29) 

o 

z 

O 

CO 

I 
o 

i 

CD 

GC 

1 

0. 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

ôTjxgxnxnxDxnxDxnxnxnxn 

I  FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


1000 


810 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 
140  810  =  0.2 


-mg/L 


Asilen  2  DATA  COOES,  one  from  each  of  the  following  rows: 

C  =  ctiront  A  »  acute 

S  -  stade  R  -  «Btle/renewal  f  -  ftowttiroogh 

U  -  unmeasured  nominal  cone.  m  -  measured  cone 


DATA  TYPE: 

T- Primary 

r-Seeondary 

r 

-  simulated  Data 

?  -  Unknown  (Default  Data  Oualïy 

•ST) 
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FORM  C:   UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL: 

trichloroethylene 


CAS  No. 
79-01-6 


CONCENTTRATION  UNITS 
mg/L 


Test 

Conditions 

Species 
(life  stage) 

Toxicity 

End  Point 

Effect 
cone. 

Data 
Codes 

Data 
Type 

Calibration      No.  and 

i 

Factor    1  Reference 

1 

LU 

o 
< 

i 

m 

UJ 

tr 
III 

> 

Fathead  minnow 

,o   -,    ,.>                          96h-LC50 
(3 Id  old) 

44.1 

R/M 

r 

Geiger  at  al. 
1985(21) 

American  flagfish 
(juvenile) 

96h-LC50 

28.3 

R/M 

r 

0.8 

ATRG 
1988(6) 

Bluegill  sunfish 

96h-LC50 

45 

S/U 

2° 

0.9 

Buccafusco  et  al. 
1981  (13) 

cc 
u 

> 
z 

Daphnia  magna 

48h-LC50 

18 

S/U 

2" 

0.9 

LeBlanc 
1980(29) 

Aedes  aegypti 

48h-LC50 

48 

S/U 

T 

Siooff  et  al. 
0-9        :       1983a  (40) 

o 

z 
o 

I 
o 

i 

CD 
UJ 

American  flagfish 
(larval/juv.) 

28d-LOEC 
(0%  survival) 

20.9 

R/M 

r 

0.5 

ATRG 
1988(6) 

Brook  trout 
(embryo/lan/./fry) 

120d-LOEC 
(growth) 

1.96 

R/M 

r 

0.5 

ATRG 
1988(6) 

I-' 
Œ 
UJ 

> 
2 

Q. 

ScenedBsmus 
subspicatus 

96h-EC50 

450 

SAJ 

2° 

Geyer  et  al. 
°-^               1985  (21a) 

CALCULATION  OF  FINAL  UNCERTAINTY  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertairrty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

xQxHxQxnxQ 


1000 


0.8    X 


0.8 


X     0.9 


0.9  X 

0.9 

0.5 


105 


FINAL  UNCERTAINTY  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 

1.96  105  _  0.02 


-mg/L 


Assign  2  DATA  CODES,  one  from  each  of  the  following  rows: 
C  =  chronic  A  =  acute 

S  -  static  R  -  static/renewal  p  -  flowthrough 

U  -  unmeasurea  nominal  cone.  m  -  measured  cone 


DATATYPE: 

1'  -  Primary 

2*  -  Secondary 

r  ■ 

■  Simulated  Data 

?  -  Unlcnown  (Default  Data  Quality  ■ 

■2^ 
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FORM  C:  UNCERTAINTY  FACTOR  WORKSHEET 


CHEMICAL 

tetrachloroethylene 


CAS  No. 
127-18-* 


CONCENTTRATION  UNPTS 
mg/L 


Test 

Conditions 

Species 
(iife  stage) 

Toxicity 
End  Point 

Effect 
cone. 

Data 
Codes 

Data 
Type 

Calibration 
Factor 

No.  and 
Reference 

LU 

1- 

1 

CO 

American  flagfish 
(juvenile) 

96h-LC50 

8.4 

R/M 

r 

0.8 

ATRG 
1988(6) 

Fathead  minnow 

96h-LC50 

18.4 

R/M 

r 

0.8 

Alexander  et  al. 
1978  (3) 

Rainbow  trout 

96h-LC50 

4.99 

R/M 

r 

0.8 

Shubat  et  al. 
1982(37) 

Ui 

Tanytarsus 

disslmills 

48h-LC50 

30.8 

S/M 

2° 

0.9 

Call  et  a). 
1983(14) 

Daphnia  magna 

48h-EC50 
(immob.) 

7.49 

S/M 

1° 

0.8 

Call  et  al. 
1983(14) 

O 

z 
o 

Œ 

X 

o 

i 

m 

LU 

c 

American  flagfish 
(embryo/larval) 

lOd-LOEC 
(55%  sun^.) 

4.85 

R/M 

r 

0.5 

ATflG 
1988(6) 

Brook  trout 
(embryo/I  arv./fry) 

120d-LOEC 
(growth) 

1.62 

R/M 

r 

0.5 

ATRG 
1988(6) 

Fathead  minnow 
(embfyo/larval) 

20d-LOEC 

1.4 

R/M 

r 

0.5 

Call  et  al. 
1983(14) 

Ë 

Daphnia  magna 

28d-LOEC 
(reprod.) 

1.11 

R/M 

1° 

0.5 

Call  et  al. 
1983(14) 

a. 

CALCULATION  OF  FINAL  UNCERTAINPr'  FACTOR: 

Since  Log  Kow  <  4.00,  The  Baseline  Uncertainty  Factor  =  1000 

Baseline  Uncertainty  Factor  X  Calibration  Factors  (  maximum  number  =11) 

o^x  0x  Qx  Q 


1000 


0.8  X 


0.8  X 


0.8  X 


0.9  X 


0x 


O.îX 


0.5  X 


23 


FINAL  UNCERTAINPy  FACTOR  (  NOT  TO  BE  LESS  THAN  A  VALUE  OF  13  ) 


CRITICAL  VALUE  +  FINAL  UNCERTAINTY  FACTOR  =  PWQG 
1.11  ^  23  - 


0.05 


-mg/L 


Assign  2  DATA  COOES,  one  from  each  at  the  following  rows: 
C  '  chronic  A  >  acuta 

S  -  stade  R  -  static/renewal  p  -  flowHirougti 

U  -  unmeasured  nominal  cone.  M  -  measured  cone 


DATA  TYPE: 

r- Primary 

2°-Seoondary 

y- 

■  Simulated  Data 

?  -  UnkTxnwn  (Default  Data  Qually 

•Z") 
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Appendix  F 

Summary  of  Studies  Critical  to  the  Development  of 
PWQGs  for  Chlorinated  Ethanes  and  Ethylenes 


(Prepared  by  the  Advisory  Committee  on  Environmental 
Standards) 
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